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assures economical production of sure-sealing closures! 
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torque strength; fatigue better than 
any other thermoplastic; and allows 
Escon makes ex- 
cellent hinge closures with under-cut 
locks plus snap closures that pop on 
and off. In addition, Escon provides 
many more properties. 
help prod ice better closures as well 


brilliant coloring. 


Escon can 
as countless other products. Investi- 
gate Escon today! For technical 
assistance or to order Escon, contact 
the nearest Enjay Office. 
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NLC Stabilizers upgrade 
performance of proven 
vinyl insulations 


Aid color, simplify processing, too! 


Today, everyone from the electrical contractor 
to the missileman wants to cram more power 
through wire with thinner viny] insulation. This 
means the manufacturer must continue to pro- 
duce better and better vinyl insulation. 

Now, from National Lead Stabilizer research, 
comes word of a significant development in this 
direction ...a modification applicable to five of 
the eight National Lead Stabilizers widely used 
for insulation. These are DYTHAL®, DYPHOS®, 
LECTRO® 60, TRIBASE* and TRIBASE-E 

Stabilizers. 

This modification greatly improves the effective- 
ness of the stabilizer in dielectric vinyl com- 
pounds and raises the performance level of the 
insulation. To designate the modified stabilizer 
the letters “XL” are used. For example, the modi- 
fied Tribase Stabilizer is Tribase XL Stabilizer. 
The new “XL” Grade Insulation Stabilizers call 
for no changes in proven formulations, yet with 
them, the performance of your proven formula- 
tions can be markedly improved. 

The “XL” Grade Insulation Stabilizers produce 

the following improvements: 

l. Increase heat stabilizing action. 

2. Increase retention of desired physical proper- 
ties in the insulation during heat aging. 

3. Improve natural color of compound both in- 
itially and after processing and aging. 

4. Step up on-wire electrical resistivity. 

5. Ease processing ... particularly extrusion. 
Information on the new “XL” Grades is provided 
in anew NLC data sheet. If you would like a copy, 
simply let us know with the coupon below. 


National Lead Stabilizers for Vinyl Insulations 


(> indicates stabilizers available in both 
standard and “XL” grades) 
»>- DYTHAL® Stabilizer for all classes up to 105°C primary 
insulations. 
»>- DYPHOS® Stabilizer for top-notch light-and-weather-re- 
sistant jacketing. 
»>- LECTRO® 60 Stabilizer provides economy in 60°C and 
higher-rated vinyls. 
»>- TRIBASE* Stabilizer is the quality heat stabilizer up 
through 90°C insulations. 
»>- TRIBASE-E* Stabilizer is the general purpose heat stabi- 
- lizer for primary insulation. 
* LECTRO® 77 Stabilizer meets requirements up through 
80°C insulations. 
* LECTRO® 78 Stabilizer improves special high-temper- 
ature stocks including vinyl tapes. 
* DS-207® Stabilizer-lubricant improves heat stability and 
extrusion characteristics. *Trademark 
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National Lead Company: General Offices: 111 Broadway, New 
York 6, N. Y. In Canada: 1401 McGill College Ave., Montreal. 


C] 


Gentlemen: Please forward your new data sheet on ‘‘XL’’ Grade 
National Lead Company Stabilizers for vinyl electrical insulations 


Name Title 
Firm 
Address 


City State— 


“XL” Grade Insulation Stabilizers 
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General Offices: 111 Broadway, New York 6, N. Y. 
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*% 16th ANTEC Preprint Book—Volume VI, 1960, Chicago, 
83 papers. $7.50 members; $12.50 Non-members. Single 
preprints of individual papers, Vol. VI, while they last, 
$0.25 each, members; $0.40 each, non-members. 

* 1960 RETEC Preprint Book—Plastics in the Petroleum 
and Chemical Industries—North Texas Section, 8 papers, 
63 pages. $2.50 members, $3.75 non-members. (see pro 
gram, p. 260, March 1960 SPE Journal). 
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% NATEC Preprint Book—Volume I, 1959, Los Angeles, 20 
papers. $5.00 members; $7.50 non-members (See program, 
September SPE Journal, page 788, and Abstracts on pages 
815-817 

* Stability of Plastics—Baltimore-Washington Section; 
Nine 1000-word abstracts. $1.00 members; $1.50 non 
members (See program page 897, Oct. SPE Journal 

* Plastics in the Shoe Industry—St. Louis Section, 11 
papers, $3.00 members, $4.50 non-members. (See program, 
September SPE Journal, page 820) 

* Plastics in Packaging—Golden Gate Section, 12 papers, 
$3.00 members; $4.50 non-members. (See program, Octo 
ber SPE Journal, page 899). 


OTHER 1959 RETEC PREPRINT BOOKS 


* Vinyl Plastics—Cleveland Section, 8 papers. $2.50 mem 
bers; $3.75, non-members. (See program, SPE Journal 
August, 1959 issue, p. 745) 

* Plastics Finishing—Buffalo Section, 4 papers, $2.00, 
members; $3.00 non-members. (See program, SPE Journal, 
September, 1959 issue, page 823). 

* Encapsulation, Printed Circuits, and Fluidized Bed Pro- 
cesses—Northern Indiana Section, 15 of 23 papers presented 
$3.00, members; $4.50, non-members. (See program SPE 
Journal, April, 1959, p. 319). 

* Plastics in the Automotive Industry—Detroit Section, 
t papers, $2.00, members; $3.50 non-members. (See pro 
gram SPE Journal, May, 1959, p. 443). 

* A Designer's Look at Reinforced Plastics from the Pleas 
ure Boat; Aircraft and Missile Industries Viewpoint—North 
lexas Section, 6 papers. $2.00, members; $3.00, non-mem 
bers. (See program SPE Journal, April, 1959, p. 324). 

* Plastics in the Metals Industries—Pittsburgh Section, 10 
papers. $3.00, members; $4.50, non-members. (See program 
SPE Journal, April, 1959, p. 324). 


SPE PLASTICS ENGINEERING SERIES 
Vol. Il—“Processing of Thermoplastic Materials”, E. C 
Bernhardt, Ed., Reinhold Publishing Company 1959, 705 
pages. $14.40, members; $18.00, non-members. 


SPECIAL PUBLICATION 
* Plastics for Architects, Artists and Interior Design- 
ers, by Armand G. Winfield. An illustrated survey 
of some of the best uses of plastics in the building and 


decorative fields. $2.25 


SPI individual members are entitled to SPE members’ 
prices under a reciprocal agreement 
Books will be mailed postpaid if money is enclosed 


Please address orders to 


Society of Plastics Engineers, Inc., 65 Prospect Street, Stamford, Conn. 


Society of Plastics Engineers, Inc. 


An_ international scientific and educa- 
tional organization of more than 8,000 
individual members devoted to the de- 
velopment and dissemination of technical 
information in the -fields of research, de- 
sign, development, production and utiliza- 
tion of plastics materials and products. 
The Society is incorporated under the 
laws of the State of Michigan. 
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Business Offices 
65 Prospect St. 
Stamford, Conn. 


Officers of the Society 

George W. Martin, President 

Frank W. Reynolds, Ist Vice President 
Haiman $. Nathan, 2nd Vice President 
James R. Lampman Secretary 
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Thomas A. Bissell, Executive Secretary 
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matters, meetings of the Society, mem- 
bership, advertising etc., should be ad- 
dressed to the business offices listed above. 


* 
Members should notify the business 
offices at least 30 days in advance of 
contemplated changes in address. 


© 
Membership in the Society is available to 
qualified individuals. Inquiries should be 
addressed to the business office. 


a 
Membership in the Society is extended to 
individuals who by previous training or 
experience or by present occupation 
qualify them to carry out the objective of 
the Society. The privileges of membership 
are designed to enhance the professional 
standing of the individual member by 
encouraging participation in scientific 
and technical programs and professional 
activities; by developing close personal 
contacts and acquaintanceship among 
members; and by providing an oppor- 
tunity to administer the local and national 
activities of the Society. 

° 


Neither the Society of Plastics Engineers, 
Inc., nor the SPE Journal is responsible 
for the views expressed by individual 
contributors either in articles published 
in the Journal or in technical papers 
presented at meetings of the Society. 


Non-Member Subscription Rates 


*DOMESTIC **FOREIGN 
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*Single Issue .65 **Single Issue 1.50 *Single 
issues older than 6 monihs are charged at 
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Manchester, N. H. Address changes, undeliverable 
copies and orders for subscriptions should be sent 
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Plastolein" Plasticizers soon to Flow _ from Second Facility 


Makers of quality vinyls now have added assurance equivalent to a second source of low-tempera- 
ture and polymeric plasticizers as Emery will soon activate its new 6-million dollar ozone-oxidation 
and esterification plant. The new plant will increase several-fold the supply of azelaic and pelargonic 
acids and their esters. It is these two unique acids that give Plastolein Plasticizers their superior 


properties-—properties that give vinyls lasting performance, warm feel, and the look-appeal required 
by makers of quality products. For more details on Plastolein 9058 DOZ, the best low temperature ORGANIC CHEMICAL SALES 
plasticizer available, and Plastolein 9720 Polymeric, the lowest priced, most versatile polymeric, DEPARTMENT 

Emery Industries, Inc. 


write for our brand new 28-page Emeryfacts titled *‘Plastolein Plasticizers.”’ Carew Tower, Cincinnati 2, Ohio 
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CELANESE 
MATERIALS 
REVIEW 


Design and cost advantages spur demand 
for Celanese reinforced polyester resins 


Whether your product is a button or a boat 


big or small—a change to polyester 


reinforced plastics could boost your profits. Celanese polyesters offer equal or 
better strength and stiffness than the materials which you may now be using. 


FROM RADIO CAPACITORS TO AUTO BODIES 


Among the most versatile and economical of plastics, poly- 
esters are especially effective for fabricating large, rigid 
shapes or small intricate parts. If you are designing machine 
housings, exhaust ducts, truck bodies, boats, tote boxes, or 
decorative items such as desk sets, trophy bases, lamp shades 
or buttons, it will pay you to investigate the economies and 
improvements made possible by polyester resins. Polyester 
resins, reinforced with glass, are among the strongest mate- 


Light stable resins Fast cycle hand lay-up resins 
Low exotherm resin Electrical resins 
Auto body repair kit resins 


VARIED PRODUCTION PROCESSES 


With Celanese Polyester resins, production runs as well as 
item size can vary from large to small. Cure is effected by 
catalyst, without the need for heat or pressure. Products emerge 
with a high-gloss—sturdy, rigid, ready for use. Fabrication 


techniques include hand lay-up, spray-up, preform or premix 


rials available today on a strength-to-weight ratio. 
molding, casting and vacuum bag molding. 


CELANESE OFFERS A SWEEP 
OF FORMULATIONS 


Thirty-five formulations are available from Celanese. Check 
this listing of major types for an idea of their versatility: 


LET CELANESE HELP YOU 


The Celanese Technical Service and Application Laboratory 
offers experienced assistance in all phases of polyester appli- 
cations. If you plan to make a product where polyesters may 
Preform and premix molding resins be suitable, a consultation with Celanese on costs, methods, 
Casting resins formulations and key design factors can be valuable to you. 
Marcothix high-viscosity resins nese® Fortiflex® Forticel® Marco® Marcothix® 


General purpose resins 
Flexible resins 
Flame-resistant resins 


MAKE LARGE, RIGID SHELLS, PANELS, MOLDINGS OF CELANESE POLYESTERS 


Ss. 


ro 2 


AUTOMOTIVE PARTS BOAT HULL BY SPRAY-UP 
BY PREMIX MOLDING OR HAND LAY-UP 


OFFICE FURNITURE 
BY PREFORM 


CELANESE PLASTICS COMPANY, a Division of Celanese Corporation 
of America, Dept.129-G 744 Broad St., Newark 2, N. J. 
fi nod | Company, Limited, Montreal, Toronto, Vancouver 

180 Madison Ave., N. Y. 16 


SEND FOR NEW POLYESTER BROCHURE 


File-sized folder gives detailed descriptions of 
Celanese Polyester resin formulations 
Physical properties, handling procedures and 
processing methods are fully described 


nd Pam Amce!l C 
] Please send Bulletin M2A, “Celanese Polyester Resins” 
[) Please contact me regarding Celanese Technical Service 
Name 
Title Company 


PLASTICS and RESINS 


Address___ 





IMPLEX, the 

material for heels, 
and minimum 
superior stiffness 
Specify heels 


IMPLEX, 


IMPLE 


TIME-PROVED 
assures less breakage 
returns, plus 
and ease of doweling. 
molded of tough 


the high impact acrylic. 


Chemicals for Industry 


rd ROHM € HAAS 
COMPANY 


WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


in Canada: Rohm & Haas Company of Canada, Lid., 
West Hill, Ontario 


IMPLEX a trademark, Reg. U.S. Pat. Office and in 


MOLDED PLASTIC HEELS principal foreign countries 
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EDITORIAL 





The Enginee 


A visitor to our office one day last month was 
discussing new plastic materials, and partic- 
ularly their application in engineering uses. He 
asked the question, “‘Is there a trend away 
from the empirical approach in developing new 
applications?’ The answer to this question is 
an emphatic yes. As a matter of fact, it is one 
of the significant trends which is changing the 
complexion of the plastics industry. Where 
guesswork was once the norm, equations are 
now the accepted thing. Where weathering and 
chemical resistance were once prognosticated 
solid data is available, citing years of corre 
lative tests 

The plastics industry is characterized by a 
rapid rate of technological development. For 
proof, just think for a minute about the new 
plastics and modified types that have been 
introduced the past twelve months. To 
extend this technology into the areas of use 
seems only logical. To make the potential 
user of plastics materials confident about those 


in 


materials is entirely fitting. Several months 
ago, an article describing an engineering ap 
proach to designing with plastic parts was pub 
lished in the SPE Journal. The response from 
companies not now manufacturing with plas 
tics indicated that this is what they are wait- 


Dear Me 


With the 
8,048 
ANTEC 


will 


Do Not 
Delay— 
Mail Your 
Check 
Today! 


of the 


the 


Your C 


a membe 


d 


receive 





SPE JOURNAL, JULY, 1960 


agres 


SPE 


future 


not afford 


90 days 


ring Approach 


ing for—engineering data that they can use 
in designing with confidence. Thus, time and 
technology have answered the complaints of 
those critics of the plastics industry who, in 
the past, have said that this industry was too 
ambitious in reaching for markets in which its 
products were not entirely suited. 

Another approach to developing applica- 
tions based on sound engineering judgment is 
closer liaison with other industries. Our friends 
in England are active in promoting joint pro- 
grams through which technical knowledge is 
shared. In a recent issue of the British maga- 
zine Plastics, for instance, it was suggested 
that joint programs be undertaken between 
the Plastics Institute and the Royal Institute of 
British Architects. The idea is a good one and 
should be encouraged in this country 

Scientific progress in the development of 
materials must be accompanied by applica- 
tions based on engineering principles. John 
Tyndall, English physicist, once said, ‘The 
brightest flashes in the world of thought are in- 
complete until they have been proved to have 
their counterparts in the world of fact.’’ The 
use of engineering principles in developing 
new applications does just that for scientific 
progress in the field of plastics materials 
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Royle brings you 
FASTER PRODUCTION 
WITH LESS WASTE 


FRoyle Spirod Extruders are expressly designed for high speed Vinyl Extrusions. At the 
same time, they assure you quality controlled production not before obtainable. 


The engineering advances that bring you these benefits are exclusively Royle’s: high output at 
high stock screw speeds, due to longer length to diameter ratios; and extremely 

efficient evaporative cooling. 

Longer L/D screws provide greater plasticizing ability, while evaporative cooling at any 

point on the cylinder removes the excess frictional heat generally associated 

with high stock screw speeds. 


As they have been since 1880, 
Royle is first in Extruder development, er 


John Royle & Sons, 8 Essex Street, Paterson 3, N. J. 


J Oo H N R OYLE & S Oo N Ss Please, send me full information 


Pioneered the Continuous Extrusion Process in 1880 about Royle High Speed Vinyl Extruders. 


London, Engiand, James Day (Machinery) Ltd., Hyde Park Nome PR 
2430-0456. Home Office, V. M. Hovey, J. W. VanRiper, SHer- 
wood 2-8262. Akron, Ohio, J. C. Clinefelter Co., BLackstone 
3-9222. Downey, Cal., H. M. Royal, Inc., TOpaz 1-0371. wren 

Tokyo, Japan, Okura Trading Company, Ltd., (56) 2130-2149. City ___Zone__Stete_ 


Company 
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Packaging Notes 


Lamination of 300-gauge cellophane 
and 2-mil polyethylene is used for low- 
cost, single-use package that is both a 
container for two aspirin tablets and a 
drinking cup. Heat sealing divides the 
package into its two compartments 
upper for tablets, lower for drinking 
cup. It has a tear opening. 


Polyethylene shower capsthat double as 
a carrying case for damp swim suits, 
cosmetics and other small articles are 
being supplied by hotels and motels as 
a complimentary convenience item for 
guests. They can be printed with a stock 
or special merchandising message. 


A new machine offering wide range size 
and high-speed automatic bag forming, 
filling and sealing, 
has recently been 
announced. The 
machine ,is_ said 
to be especially 
adapted to pouch 
packaging of 
frozen vegetables 
and candy prod- 
ucts in polyethy- 
lene. It forms bags 
from 3” to 15 
long and 2” to 8%” wide at a maximum 
rate of 75 per minute. Changing bag 
size is said to require less than 15 min 


utes. 


Special laminates of thin aluminum foil 
glue-bonded to paper, with a polyethy 
lene coating on the foil or paper, have 
been developed by an English company 
to protect phonograph records from 
warping when shipped in hot and humid 
climates. Bags made of these materials 
are superior to polyethylene bags alone, 
which, although fine for temperate 
conditions, may be inadequate for trop- 
ical areas because of moisture vapor 
penetration. 

The bags are produced by folding a 
section of laminate in half, heat sealing 
the sides, inserting the record and seal- 
ing the opening. The metallic or paper 
outside can be printed, or the moisture- 
protective bag inserted into a printed 
over-wrap polyethylene bag. 


Miniature polyethylene containers, 
with a hinged shaker cap permitting 
one-hand opening and closing, are now 
being used for salt and pepper—at a cost 
equivalent to that of paper. Body, shaker 
cap and lid with interlocking nib are 
injection molded in one piece. Bottom of 
the 1%” container is foil-laminated 
disk. Filling rate, controlled by printing 
speed, is 200 units per minute. The con- 
tainers are sold in stores in tray packs 
of six for salt, three for pepper. 








Consumers Prefer Polyethylene Wrap 
For Dry Cleaning and Laundry 


Appeals of Flexible Containers Also Listed in Consumer Survey 


In a recent survey, consumers showed a marked preference for 
polyethylene laundry and dry cleaning wraps; said “noiselessness”, 


, 


transparency, break resistance and light weight are the most appealing 
properties of flexible polyethylene plastic containers; and listed book 
covers, packaging for liquids and toothpaste tubes as the leading items 


“which should be made of plastic’. 


The survey, conducted by a market 
research company for U.S.I., queried a 
1,300-member consumer panel to deter- 
mine how they felt about polyethylene 
products and why. The panelists repre- 
sent a cross section of consumers in 
seventeen major cities from coast to 
coast. 

72% tor Polyethylene 

According to the survey, 72°% of the 
panel preferred their dry cleaning and 
laundry wrapped in polyethylene film 
rather than in other wraps. High on 
the list of reasons for this preference 
to polyethylene wrap is transparency, 
closely followed by protection against 
dust and water. Other advantages cited 
over competitive wrapping materials are 
ease of storage, strength, and better ap- 
pearance. 

U.S.I. further learned that 70% of 
the participants in the survey receive 
their dry cleaning and laundry in poly- 
ethylene. This indicates that consumer 
preference for polyethylene is actually 
somewhat greater than the polyethylene 
wrapping service now being offered by 
cleaners and laundries 

Squeezable Over Rigid 

In selecting the most appealing as- 
pects of flexible polyethylene containers, 
79% of the panelists mentioned the 
“‘noiselessness” of such containers as the 
basis for preference over the same item 
made of rigid plastic. Other scores in 
favor of polyethylene were: trans- 
parency 71°; break resistance 66%; 
and light weight 52 

The choice of “noiselessness” as the 
leading property is significant in de- 
signing products to be used in hospitals, 
rest homes and private dwellings. Ap- 





Transparency, protection from dust and water, 
ease of storage, strength, better appearance, 
were reasons respondents to survey gave for 
preferring their cleaning and laundry packaged 
in polyethylene 


plications such as garbage cans and most 
houseware items are in this category. 
New Plastics Uses 

Many of the suggestions consumers 
gave for items they’d like to see made 
of plastic can be, or already are being 
made of polyethylene, either alone or in 
combination with other materials. Ex- 
amples are jelly containers, household 
cleaner bottles, toothpaste tubes and 
bread wrap. The latter use has caught 
on rapidly with bakers and offers, ac- 
cording to U.S.I. estimates, a 60 million 
pound potential to film producers in five 
years. Among other items listed were 
packages for liquids, milk carton coat- 
ing, and thread spools. Of these, poly- 
ethylene for coating milk cartons alone 
represents a potential market for 110 
million pounds of polyethylene. 

The wide range of these survey sug- 
gestions indicates an awareness by con- 
sumers of the role of plastics in daily 
life and their value in improving famil- 
iar household products. 





Hospitals Fight Cross-Infection With Polyethylene-Coated Bags 


paar i Jags with a 

é polyethylene- 
coated inner ply 

are being used in 

key locations in a 

paper and sack 

holder disposal 

system being in- 

stalled in a num- 

: : ber of hospitals in 

Great Britain. The system, aimed at cut- 
ting cross-infection, uses color-coded 
bags for disposal of soiled linen, dry 
refuse, kitchen waste, and soiled dress- 





ings. Filled bags are sealed before trans- 
porting to a location where they are 
sorted without physical contact with con- 
tents, and sent to the laundry or incin- 
erator. Polyethylene-coated bags are 
used where most waste is involved, such 
as in operating rooms and the kitchen. 

In addition to hospitals, the sack sys- 
tem is being used in factories, restau- 
rants and municipalities for refuse col- 
lection and for collection of litter at 
public places. Advantages cited include 
hygienic disposal, ease of handling, 
flexibility of use. 





POLYETHYLENE 
PROCESSING TIPS 


Series V, No. 4 


BLOW MOLDING: SELECTING BEST 
POLYETHYLENE RESIN, OPTIMUM 
OPERATING CONDITIONS 


The objective of any blow molding job is to make the 
best product possible most economically. To achieve this 
objective, resin properties and machine conditions, as 
well as mold cycle time, have to be considered. 

The properties sought in the molded product, of course, 
depend on its intended application. In each case, the 
molder must consider the relative importance of these 
factors: stiffness, appearance, gloss, wall uniformity, weld 
line, parting line, stress crack resistance. 

A product’s end use determines whether it must be stiff 
or flexible. For most products, good appearance — high 
gloss, smooth surface, no flow lines — and durability are 
required. Uniform wall thickness, strong weld lines and 
parting lines with the same gauge as the walls are also 
desired. 

Although gloss is considered a requisite for good appear- 
ance, it is listed as a separate property here because there 
are a number of applications in which low gloss is required. 
Other products may not need high stress crack resistance 


Table 1! 


which may be sacrificed to some degree to improve other 


properties. 
Mold Cycle Time 


The molder must also consider mold cycle time — a most 
important factor in production costs. Obviously, the 
shorter the cycle, the more economical the process. But 
here again, other prerequisites must be considered and 
a balance struck. 


Variables Affecting Properties 
Table 1 shows the effect of an increase in resin density 
and melt index and extrusion and molding factors on the 
properties of the molded piece. Although the information 
listed has been obtained by extrusion-blow molding 4 oz. 
Boston round bottles, it generally holds true for all extru- 
sion-blow molding processes within the ranges shown. 

The blow molder can use this table to determine which 
variables should be adjusted to improve a given property. 
Also he can learn which properties are favorably or ad- 
versely affected when resin density and melt index or 
extrusion and molding conditions are adjusted. Table 1, 
therefore, is a useful guide for selecting the most suitable 
resin and adjusting machine conditions to obtain the 
desirable balance of end product properties. 


Effect of Resin, Extrusion, and Molding Factors on Bottle Properties and Output " 





Resin Properties 





increase in these foctors ——___» 


affects these properties Melt index 


Density 
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temperature 
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NSE —no significant effect 1) tests on 4-02 Boston round botties 





Table 2 
PETROTHENE® Resins for Blow Molding 
0600 


Stress 
Crack 
Resist- 
ance 


Fast Overall Bottle 
Cycle Appear- Applice- 
Time ance tion 


Melt 
Flow 


Den- Melt Sriff- 
sity index nes 


PETROTHENE 
up to 
32 oz. 
up to 
32 oz. 
up to 
16 oz. 
all sizes 


or" 0.924 20 5- 4- 5 


102-2 40.924 20 § 


0.920 30 4 


301 0916 10 4 
*Technical deta sheets available. 


Table shows the reletive rating of each resin in each category listed. The 
highest ical rating indi the best resin in each category. 


209-2° 














2) qualitative rating of gloss, surface smoothness, ond flow lines in Dottie 


Blow Molding Resins 


Table 2 lists four PETROTHENE® resins which are suggested 
for blow molding. Of these, PETROTHENE 101, 102-2 and 
209-2 represent the latest U.S.I. developments in the blow 
molding field. 

U.S.I. has prepared a technical data brochure on blow 
molding, containing detailed information obtained in the 
course of an elaborate research program. Ask for a copy. 
Technical data on other areas of interest to blow molders 
not yet investigated will be released as soon as available. 
For information in these areas, or for assistance on any 
aspect of blow molding, contact the U.S.I. Sales Office 
nearest you. 


USTRIAL CHEMICALS CO, 
Division of National Distillers and Chemica! Corp. 
99 Park Ave., New York 16, N. Y. 

Brenches in principal cities 
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reading time 
1 minute 


At a meeting in Cleveland in May, Council gave the go- 

New ahead on a new SPE publication to be called SPE Trans- 
actions. Plans call for initial publication in January 1961. 

SPE The new journal will be published quarterly and will 
contain articles of a fundamental nature related to plas- 


Publication 
tics science and engineering. 


Polyether-type urethane foams can be made flame- 

resistant by adding tris (beta-chloroethyl) phosphate 

(TCEP) to the foam mix. With high concentrations of 

TCEP, the foam can be made completely self-extinguish- 

ing. The development is of considerable significance since 

Urethanes the cheaper polyether foams are harder to flame retard 
than polyesters—opening up new applications for the 
flame-retarded polyether foams. 


Flame-Resistant 


A method for studying polymerization rates of thermo- 
setting polymers, utilizing electrical resistivity measure- 
New Polymerization ments has been developed. It should be useful in deter- 
Study Tool mining rates of polymerization as well as the extent of 
polymerization. Another use: Evaluating reactivity of 

crosslinking catalysts. 


Research workers at the U. S. Army’s Walter Reed Medi- 

cal Center have developed a method for making homo- 

; geneously porous and complex-shaped plastic laminates. 

Porous Plastic The layered fabric-resin composite is made by stretching 

a polyvinyl alcohol film over an aluminum mandrel, cov- 

ering this with a nylon stockinet, and pulling another 

polyvinyl alcohol ‘‘bag” over this. The laminate is then 
encapsulated with epoxy resin. 


Laminates 


Lowell Technological Institute graduated six men with 

bachelor of science degrees in plastics engineering on 

June 5. Biggest employer was the Military, although Du 

Graduated Pont, American Cyanamid, and Enjay each hired a newly- 
graduated plastics engineer. 


Plastics Engineers 


Digital computers are now being put to work to predict 
optimum layer orientation for glass reinforced plastic 
Super laminates. The equations which make computer use pos- 
; sible were developed by research engineers at Grumman 
Laminates Aircraft Co. Two practical offshoots of the computer 
work could be superstrength laminates and a method for 

predicting laminate failure . 





new technical ideas trends industry news 
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Maintenance 


of Compression and 


Transfer Molding Equipment 


For maximum plant efficiency, curb the natural tendency 


to do maintenance of equipment on Saturdays only, 


and initiate a system of regular and periodic maintenance 


aintenance of compression and 
M transfer molding equipment 

is somewhat different than 
molding 


maintenance of injection 


equipment (covered in the June issu 
and maintenance of extruders (cov 
ered in May Reason for it is the 
fact the most of the 
older 


has been around much longer. As a 


equipm«¢ nt 1s 


much Compression molding 


result, maintenance in many com 


panies, especially in custom molding 
plants becomes a matter of fixing 
modifying and keeping the old ma 
chines running. However, even in the 
oldest of compression molding plants 
planned 


a systematic program of 


maintenance offers great reward for 
time and effort spent on this activity 
And in the plants operating with the 
newest automatic equipment, main 
tenance is simply the protection of a 


valuable capital investment 


Initial Installation 
The ideal floor is concrete, however 
any sufficiently sturdy wooden floor is 


Machines should be 


spaced far enough apart so that there 


also satisfactory 


is not too great a loading on a given 
A helpful idea in the initial 
installation stage is to place, perman 


floor area 


ently sheetmetal pans under each 
machine. These pans distribute th 
machine load over a greater floor area 
and at the same time serve as an oil 
drip pan preventing the oil from soak 


ing into the floor and leaking on to the 


682 


A Staff Feature 


floors he low Where mac hine S are lo 
cated on upper floors, and if the floor 
is wooden, it may take considerabk 
time for the wood to become satu 
rated and for the oil to seep through 
to the floor below giving evidence of 


the leak 


unde the machines oil leaks become 


When the pans are placed 


immediately apparent - 


Editor's Note 


This is the last of a three- 
part series on maintenance 
of equipment in the plastics 
industry. In May, mainten- 
ance of extrusion equipment 
and an extruder’s check-list 
were published. Mainten- 
ance of injection molding 
equipment was covered in 
June. Reader response to 
both articles was very en- 
thusiastic, indicating the 
high degree of interest in a 
subject that molders and ex- 
truders know is important— 
but often neglected in plants 
operating at peak capacity 


Copies of this article, including the main 
tenance system for pinpointing down time 
(page 683) and the check-list (page 684) 
are available at $0.50 each, 50 copies— 
$15.00, and 100 copies—$25.00. Address 
orders to SPE Journal, 65 Prospect St., 
Stamford, Conn 


Careful Starting Procedure— 
Good Preventive Maintenance 


Compression molding machines 
especially automatics, can be started 
with a minimum of activity. But care 
ful thought to a number of details 
prior to starting, can prevent damage 
or operating diffic ulties later. Of great 
importance is the proper kind and 
right amount of hydraulic oil. Oil level 
should be checked through the sight 
glass. Rotation of the motor should be 
checked, after which the 
should be dry cycled for about 30 


mac hine 


minutes 

Before installing the mold, it should 
be checked to make sure that heate1 
and thermostat bulb will fit prop rly 
Heaters should be checked for con 
tinuity with a portable ohmmeter. In 
addition, some maintenance special 
ists check the heaters by touching 
very lightly with a finger. Caution: It 
you use this method, do it rapidly 
and with the full knowledge that 
heaters are hot 

Different runs different 
press speeds. During this initial dry 
run, the hydraulic valves should be 
adjusted to give the right press speed 
for a particular job. After the mold is 
placed In the mat hine, check to make 
sure that it fits properly and that the 
dies align properly. Tie rods should 
be tight (check tie rod nuts on top 
and cylinders should be inspected for 
leakage of hydraulic fluid. 


require 
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A Maintenance System 
for Pinpointing Causes 
of DOWN TIME 


Here’s how the system works. The maintenance guide below is kept in the mold- 
ing office. When a machine is shut down, using the guide, the code number 
corresponding to the reason for shut down is entered on a card (sample below). 
There is a card for each machine. Other information, such as date, how long it 
took to repair, etc. can also be entered on the card at the same time. At the end 
of the month, the cards should be collected and examined for chronic maintenance 
problems or frequent causes of shut down. With such causes pinpointed, remedial 
maintenance can be started. A list of some of the most frequent causes of down 
time and numerical code numbers which can be used on the cards follows: 





Code Reason for Shut Down Code Reason for Shut Down Code Reason for Shut Down _ 


MOLD RUN STOPPED PRESS REPAIR (ELECTRICAL) 4.05 Air Valve Failure 


Order Complete Solenoid Failure 4.06 Comb Plate Brackets 
Comb‘n. Mold-Change Micro Switch Failure 4.07 Cam Bracket 

Part Nos. Grounded Circuit 4.08 Other (Write In) 
Out of Material Motor Burn Out 
Material Not Uniform Circuit se Failure REASON FOR CONDITION 
Mold To Repair Temperature Control 
Other (Write In) Failure Worn Out 

Timer Failure Scored Parts ; 
Control Switch Failure Defective Material 
Euse Failure Loose Connections 
C , Burned Out Heaters Mewees Regulation 
onnections ; iDration 

Oil Leak—Packings a Overload 
Pump Failure PRESS REPAIR (MECHANICAL) Improper Setup 
Pressure Regulator . Toggle Wear Improper Lubrication 
Water Regulator Failure K. O. Mechanism Improper Cleaning 
Oil Change Loading Board & Comb Plate Improper Material 
Other (Write In) ; Shear Pins Other (Write In) 


PRESS REPAIR (HYDRAULIC) 
Oil Leak—Pipe 


WWWWW WWWWW 
—=—O000 o2f0000 


—OD0ON AVR@ON— 


A. 
B. 
Cc. 
D. 
E. 
F. 
G. 
H. 
J. 
K. 
5 
M. 


Sample 
DOWN TIME 
Card 





Copies of this maintenance system and 
Check-List (page 684) may be ob- 
tained from SPE Journal, 65 Prospect 


St., Stamford, Conn. Single copies 
$0.25, 50 copies $8.00, 100 copies 
$12.00. 
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2 |e) Se for Compression and 
Transfer Molders 


INSTALLATION 


Don’t overload floor area 

Use sheet metal under machines (to help spot leaks) 
Provide ready access to disconnect means 

Make certain press has hydraulic oil 

Check rotation of motor 

Dry cycle machine for half hour 


Check mold heater and thermostat holes for proper fit 
Tie rods tight and aligned? 

Bleed condensate from air lines 

Make sure dies are aligned 

Heaters working? 

Lubricate machines daily 


AFTER STARTING 


Dry run mold for several cycles 

Adjust hydraulic valves for right press speed 
Steam and pressure reducers working? 

Check for hydraulic fluid leaks 

Make sure flash is being removed from molds 
Keep machine area clean 


SHUT DOWN 


Presses should be left in closed position 
Put protective coating of grease over molds 
Clean up press area 


CPF souRNAL 


JULY e 1960 


Copies of this maintenance system may be obtained 
from SPE Journal @ 65 Prospect St. @ Stamford, Conn. 
single copies $0.25 _ 50 copies $8.00 __100 copies $12.00 





Trouble Shooting the Hydraulic System 


If This is Your 
Trouble— 


NOISY PUMP: 


LEAKAGE AROUND 
PUMP: 


OVERHEATING: 


PUMP NOT 
PUMPING: 


LOW PRESSURE IN 
SYSTEM: 


ERRATIC ACTION: 


Here’s What 
to Look For— 


AIR LEAKING INTO 
THE SYSTEM 


AIR BUBBLES IN 
THE INTAKE OIL 


LOOSE OR WORN 
PUMP PARTS 


STUCK PUMP 
VANES, VALVES 
PISTONS 


FILTER OR 
STRAINER TOO 
SMALL OR DIRTY 


WORN PACKINGS 


OIL VISCOSITY TOO 
HIGH 


INTERNAL 
LEAKAGE TOO 
HIGH 


EXCESSIVE 
DISCHARGE 
PRESSURE 


OIL COOLER 
CLOGGED 


LOW OIL 


INTAKE CLOGGED 


LOW OIL LEVEL 


RELIEF VALVE 
SETTING 
TOO LOW 


RELIEF VALVE 
STUCK OPEN 


LEAKAGE IN 
SYSTEM 


BROKEN, WORN OR 
STUCK PUMP PARTS 


INCORRECT 
CONTROL VALVE 
SETTING; OIL 
SHORT CIRCUITED 
TO TANK 


VALVES, PISTONS 
ETC. STICKING OR 
BINDING 
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Here’s How to 
Remedy it— 


Be sure the with rams retracted), and that the oil 
intake is below the surface of the oil. Check pump packings, pipe and tubing 
and all other points where air might leak into the system. One 
If the 


il tank is filled to normal 


connections 
way of checking a suspected leak on the intake side is to pour oil over it 


pump noise stops, you've found your leak 


Check oil level daily 
or plugged air vent in the tank 


If oil level is low, air bubbles will form in the oil tank 
Check for clogged or restricted intake line 


Check strainers in the intake line. Oil viscosity may be too high 


r worn gaskets and packings; re place if necessary 


d clean thoroughly with solvent 


Filter 
Check filter 


must be kept clean en permit adequate 


ugh t 


Replace packing. Trouble may be caused by abrasives in oil. If you suspect this 
rt of trouble of 


ystem 


make a thorough check points where abrasives may enter 


mmendation. Unusual temperature conditions may cause oil of 


thicken. Change oil 


Recheck il rece 
proper viscosity t 


Check for wear and loose packings. Oil viscosity index may have changed 


Trouble may be d by high setting of relief valve. If 


even higher with clogged oil pos 


run high normally, they will g 


ut with compressed air. If this doesn’t work, try lvent 


to pump. Be ure filters and strainers are not clogged 


commended level 


have been reset. To check relief setting, block discharge line 


e and check line pressure with gauge 


ludge in valve. Clean if necessary 


ystem for escaping oil. Serious leaks in the 


Install pressure 


Check the wh 


find. But leak ften 


pen are easy t 


ccur in conceaied piping gauge in dis 


charge line near pump and then block out circuit progressively until leak is 


located 


Instail pressure gage and block system just beyond relief valve.-If no appreci 


f 
able pressure developed and relief valve is OK, look for mechanical trouble 


in pump 


unintentionally set at neutral, oil 
developed. Also; scored .control 


If open center directional control valves are 


" 


will be returned to tank. No pressure will be 


valve pistons and cylinders can cause this trouble 


deficiencies such as misalignment of 


f dirt, oil 


First check suspected part for mechanical 


a shaft, worn bearings, etc. Then, look for sign ludge, varnishe 


and lacquer aused by oil deterioration 





itral accumulator powel 
é particular attention 
en to checking for leaks 
valves. When power is 
um reducers and ti ips 
that they are 


pres 


to sec 
ne is true for 
It pressure be gins to 


| ik ind the 
ind the 


machine 
down regula 
installed and check-list 
see check-list page 654 
mold for several cycles 
ck hydraulic pressuré 
ood idea to use ¢ iumnauba 
old during the initial 
Using the prope! 
ind preventive mainte 


| outlined above, the 


cedures 


ly to put into producti n 


Preventive Maintenance 
During Operation 


is In Opel ition 


Once the machine 
| should be inspected to mak 


it all flash is be ing re moved 
irea should also be kept 
nolders make a prac tice 
twice pet shift, others 

d still others clean up 

mily The 

i day or om 1 

should bi 


Yepending upon the geom 


point 1S 
} rie ireca 


Ided piece, adjust the 
tion so that th piect 
the ejector pins it 
piece might fall into 

itie s, and the mold 
quently damaged when 
d. A final tip Make 
ind tools ire cl ur ot 


luring operation 


Hydraulic Maintenance 
should be 


accumulator 
] 


I machines 
With 
tel it is suggestec 


ravity ol the h 


he checked 


water-additive 


daily. Im 
systems 
ope rating conditions on 
ut lines ind caus dam 
lers and transfer plungers 
itic machines, care should 
selecting the hydraulic oil 


| 


refined mineral oils ind 


grades of the type espe 
for hydraulic service 
used As 


iS important 


with injection 
to change 
every six months 1 
recommended by th 
With new ma 


mmended that the oil 


cturel! 


month's opera 


itte Ore 
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Over 
be necessary to replace packings in 


long periods of time, it may 


hvdraulic cvlinders as evidenced by 
leakage those 
continue operation with faulty pack 


around cylinders. To 


ing is to invite corrosion and subse 
juent pitting of the cylinders. When 
re pl icing pac kings, do not crush them 
by pulling down too much on_ th 
lighten the 
load over the 


glands nuts evenly, dis 
tributing the 
gland 


Mac hine Ss 
daily Where pressure 


entire 


should be lubricated 
gun fittings are 
provided, use a good quality lim 
base grease with a low melting point 
I'wo or three shots for every 8 hou 


shift should be sufficient 


Electrical Maintenance 


such is motors relays 


Al] parts 


microswitches, cannon plugs timers 
and thermocouples should be kept is 
( vcle ( mtrollers on 


sem-automati equipment should be 


clean as possil | 


blown out with 
least 
] 


L1ncs 
should bi 


ind water 


compressed air at 
once a we k Compressed ill 
le iding to evel controllers 
bled daily to get rid of oil 

condensate, although in 
winter months this may not be neces 
Sary 

Bearings and lubricants in electric 


should be 


If the grease is too fluid or 


motors checked every six 
months 
dirty, clean out the chamber and r 
fill. Periodically check motor tem 
1 thermometer Che 
] 


surrouna 


peratures w ith 
rise al ove the 


motor will not 


temperature 
ing air at which th 

exceed its rated load is, in most case: 
stamped on the motor nameplate. If 
thermometer readings show the tem 
above this reading 


It too 


provide a means for ventilating 


perature to be 
check the 


high 


imbient temperature 


the room more prop rly or install fans 
down \ 


caused by 


to bring room temperature 
high 


other than overload or motor internal 


motor temperature 


failure will not trip the overload re 
Totally en 


mmmended 


lays in the motor starter 
closed motors are rec 
Che rmocoupk s should be examined 


regularly for signs of deterioration 
rhis should be a re gular routine eve n 
though the 
equipped with a thermocouple break 
levice. Contacts on starters 


shoul | be 


signs of pitting or burning 


control instruments are 
protection « 
and relays examined for 
However! 
they generally have to be replaced 
only after the silver 
worn away. Once 


should be made of 


illoy has been 
1 month inspection 
ll screws and con 
loose connections 


necting wires for 


caused by vibration 


Limit switch covers should be re 
moved and the switch operated by 
hand to determine if contacts open 
and close properly. Treat limit switch 
contacts the same as starter and reé lay 
contacts. Check occasionally for me 
chanical weal 
attention Th 
sealed units and must be replaced ul 


Timers do not requir 
special motors iré 
failure occurs. It is faster and easiet 
than to 


Insp ct sol noids 


to replace the entire timer 
have repalrs mad 
Check for loose connection 
bolts on push rods and improperly 
sealed magnetic circuits. If the coil 
feels too hot, check temperature with 


limits 


regularly 


thermometer lemperatur 


are the same as tor motors 
Maintenance of Auxiliary 
Equipment 


most impor 


maintenance of compre 


Lubrication is the 
part of 
molding auxiliary equipment 
mechanical debur 
lubrication 
baskets 
main bearings about once " 


\ isual che ks shoul | ilso be 


belts to spot wearing and cracking 


flashing ol 
equipment requires 


motors blowers and 


RF preh it equipment should be 
cleaned out with compressed ait 
using vacuum) once a week to mini 
mize down time 


weekly and th unit 
ai 


Access panels should 
be removed 
checked for loose connections as we 
is to make certain rectifiers are worl 
ing 
Preformers should be lubricated 
weekly ind the oil changed once i 
ind trans 
fer presses the should bi 
checked visually to make certain that 
aligned and dies operat 


veal As with compression 


Tritt hin 


tie rods are 
ing properly 

A sound maintenance program is as 
much an investment in your plant's 
And like 


a direct capital investment, it has ar 


operation as new machines 


important be iring upon continuous 


high output ind lowest production 


costs 
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THERMOSETTING RESINS 


Under 180°C. heat, the ordinary epoxy resin cracked . 


. . but the epoxy novolac potting was unharmed! 


In an epoxy stripper, the epoxy resin potting dissolved . . . but the epoxy novolac showed no significant change after two weeks’ immersion! 


DOW EPOXY NOVOLAC UNHARMED 


by brutal heat and chemical torture tests! 


Tests conducted by an electronics component manufacturer 
prove it! Compared on the basis of their ability to withstand 
extreme heat and powerful chemical attack, these two micro- 
miniature relays demonstrated the amazing difference be- 
tween a regular high-quality epoxy resin, and Dow epoxy 
novolac resin (D.E.N. 438). 

lhe test to determine the effects of prolonged intense heat on 
these two terminal pottings took place in a 180°C. oven. 
After five hours, the ordinary epoxy resin potting compound 
cracked. But after 100 hours of continuous 180°C. heat, the 
Dow epoxy novolac was unharmed! 

A chemical resistance test compared the ability of each pot- 
ting compound to withstand the action of high-powered 
stripping solvents similar to solvents used in cleaning elec- 
tronics equipment. The ordinary epoxy resin formulation 


THE DOW CHEMICAL COMPANY . 
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was completely dissolved after only 48 hours in the stripper. 
But the Dow epoxy novolac potting showed no significant 
change, even after two weeks’ immersion! 
These results prove once again that in potting, molding, 
*ncapsulating and laminating, or in any application where 
formance is critical, Dow epoxy novolac resins can pro- 
e the extra measure of physical and chemical stability 
necessary for success. 
New applications for the complete Dow family of thermo- 
setting polymers are being uncovered every day. If you have 
a problem that could benefit from their hardness, toughness, 
dimensional stability, and chemical resistance, call your 
nearest Dow sales office. Or write: THE DOW CHEMICAI 
COMPANY, Midland, Michigan, Plastics Merchandising De- 
partment 1965EX7. 


MIDLAND, MICHIGAN 


687 
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NRM Pacemaker 
Extruder 
3%", vented, 24:1 L/D 
ratio, induction heated, 
liquid cooled. 


with N RM PACEMAKERS 


you can increase production up to 3% times, 
without increasing extruder floor space! 


How? By replacing conventional extruders with NRM Pace- 
makers. Featuring TUCK-UNDER drive, Pacemakers require 
far less floor space than other machines. Comparisons 
show that you can put a 442” Pacemaker in the same 
floor area now occupied by a 242” conventional extruder 
with in-line drive. 


And, NRM’s Pacemaker offers modular building block con- 
struction . . . drive gear and thrust bearing components 
can be tailored exactly to your production requirements. Too, 
you can choose new Temp-Flo liquid or balanced air cooling 
and induction or resistance heating, to assure close control 
and highest product quality. Pacemakers are offered in 342”, 
4%” and 6” sizes, 20:1 and 24:1 L/D ratio, vented or 
unvented. Call, wire or write NRM today for application 
engineering recommendations. 


e For more information, write for free Bulletin PM-100. 
Address National Rubber Machinery Company, 47 W. 
Exchange St., Akron 8, Ohio, Dept. MP-560. 


Laat Si Lie NATIONAL RUBBER MACHINERY COMPANY 


RUBBER AND PLASTICS General Offices: 47 WEST EXCHANGE ST. « AKRON 8, OHIO 
PROCESSING EQUIPMENT 
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SPEAKING OF 
EXTRUSION 








Extrusion: 
Described by Experimentally 
Determined Equations 


ormally single screw extruders 
can be divided into two 
main classes; plasticizing ex 


truders and melt extruders. The melt 
extruder is a simpler case to treat. The 
melt extruder has been carefully 
treated by Carley, et. al. (1) On the 
other hand the plasticizing extruder 
is used most extensively, particularly 
for polymer fabrication, and probably 
offers the greatest challenge to any 
theoretical 
experimental results 


sort of interpretation of 


Existing Theories 

For convenience a brief review® of 
the equations previously derived is 
presented. Rowell and Finlayson (2 
for 
was later expanded 
more thoroughly by a 
(1) to yield 
the following general equation: 


derived an expression screw ex 


truders which 
treated 
number of 


and 
investigators 


QO. = Q.—-Q 


x x 


Ox. (1) 
Q. is the output of the extruder, Q 
that 
results from the forwarding action of 
the screw, Q. is the leakage flow o1 
that flow which results from polymer 
flowing the flight of the 
screw and the barrel, and Qs, is the 
back flow or that flow which results 
from the hydraulic 
sure drop occurs and the molten poly- 
mer is a highly fluid). De- 
tailed inspection theoretical 
analysis of equation 1 produced an 


is the drag flow on flow which 


between 


system (a pres 
viscous 


and 


° An 


excellent bibliography of references 
riven in reference 5 


Figure 1. Graphs show correlation obtained when ex- 
perimental data for polystyrene and polyethylene is 


compared to calculated values 
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the 


sCTCW 


equation showing how 
with 
and viscosity 
equation 2. N is the screw speed, h® 
the effective di pth of the flight, P is 


the pressure deve loped by 


output 


varied pressure speed, 


This is represented by 


QO a h°N 


B.h**P y.h°*P 
p Ku 

= (1) 
(2) 
(3) 


and to be 
it is the 
pressure drop across 
the 


section of the screw 


the screw 
more prec IS¢ 
(4) 
rate controlling 
(5) 
and yu is the viscosity 
of the polymer ex 
trudate. Let it suffice 


> 


to say thata,, B., and 
y,. are geometric con 
stants related to the 
screw geometry 


ref. OUTPUT AT 


(For details se 


erence 1.) 


OPEN DISCHARGE 
CU. IN./HR 


previously obtained to plasticizing ex 


truders 


How the Results Were Obtained 


This work was carried out with a 


>” electrically heated extruder with 


. 
1 independently controlled 


heating 


T 


THEORETICAL OUTPUT 
SIMPLIFIED EXT. FLOW EQU 
BASIC EXT. FLOW EQU 
ACTUAL OUTPUT 

GEN. PURPOSE POLYSTYRENE 
LUBRICATED AT 475°F 

LOW DENSITY POLYETHYLENE, 
MI 2.2, AT 475°F 





This article is a 
summary of some of 
the 
work which has been 
to deter 
methods for 
extrude 


experimental 


designed 
mine 
describing 
design and its rela 
to the 
properties of 


tion flow 
poly 
mers 
the reported 
attempts to 
equations of the type 


In particular 
work 
relate 











» 


SCREW SPEED, RPM 





Figure 2. Discharge pressure vs. output rate for low 
density polyethylene, MI 2.2 


ZONES The screw was a modified single flighted poly 
ethylene screw which had a feed section of 11 flights, a 
3.33 compression section of 9 flights, and a forwarding o1 
melt section of 6% flights. The over-all L/D ratio was 


5” to 2”. The [ ourpur, Les /HR.} 


output data was obtained by conducting a series of ex 


20:1 and the screw pitch varied from 1 


trusion tests in which the screw speed, back-pressure, and 
heater te mperatures were varied and the resulting output 100 RPM 
was quantitatively measured over a fixed time interval 
High impact polystyrene (lubricated and unlubricated 
general purpose polystyrene, high and low density poly 
ethylene were all tested 

Figure 1 shows the agreement obtained when the ex 
perimental data for polystyrene and polyethylene is com- 
pared to various calculated values. All experiments were 
carried out at open discharge where the backflow would 
be small or zero. Line (1) represents the theoretical out- ag 
put if the volumetric efficiency was 1, line (2) was 
calculated from the simplified flow equation (2), and line 

3) was obtained from the basic flow equation (2). Curves 

i and 5) are the experimental results obtained on 
lubricated general purpose polystyrene and on low density 
polyethylene respectively. The actual experimental output 
for the polyethylene was 35% higher than predicted from 
the simplified equation, and 10% higher than predicted 
when polystyrene was used. The agreement was poorer 


when the basic equation was used Mathematical attempts 





to force the ¢« xperimental and theoretical results into agree —— 
ment were not very successful, and attempts were then DISCHARGE PRESSURE. PS! 





PRODEX 


DIFFICULT MIXING AND DISPERSION 
PROBLEMS ARE SOLVED WITH THE 


pass ane PRODEX HENSCHEL MIXER 
MIXERS 
The PRODEX-HENSCHEL MIXER, successfully used in 


many installations here and abroad, performs inten- 
sive dryblending and thorough dispersion of colors, 
pigments, fillers, stabilizers and/or plasticizers with 
plastics powders or granules. 

lt permits, if desired, the mechanical (frictional) 
heat-up of plastics powders faster and more uniformly 
than by conduction or radiation. 

The unique principle of fluidizing dry powders so 
that they can be mixed like liquids, plus controlled 
shearing action, result in mixing quality and speeds 
heretofore not obtained. 


ARRANGE FOR A DEMONSTRATION 
Investigate how it can increase the efficiency 
of your process. 


Write for illustrated bulletin M-1. 


PRODEX CORPORATION - FORDS, NEW JERSEY > Phone: HILLCREST 2-2800 
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NEW! 


HIGH TORQUE 


GEAR REDUCER 


makes the difference 





| 

— : | 
3? > 
a) 


sous — 


KK AT THES! 


HORSEPOWER RATINGS 


Many materials with a low viscosity can be 
run at high screw speeds without danger 
of overheating. Others, with high viscosity, 
must be run at lower screw speeds and 
require higher torque. 


The new PRODEX HT EXTRUDERS per- 
mit you to run both extremes at maximum 
horsepower efficiency and output because 
of their high torque gear reducer with 
change gears. 

See the new PRODEX HT EXTRUDERS 
perform with your own materials in our 
customer service laboratory. Write or 


phone for an appointment. 





EXAMPLE 1 


The new 212” Propex HT ExtTRUDER 
with a 25 HP Dynamatic drive and 
gearing for 200 rpm speed, read- 
ily delivers 250 Ibs/hr of plasti- 
cized PVC. For rigid PVC, change 
gears for 120 rpm max. screw 
speed are used to produce 150 
lbs/hr at 80 rpm. Without the 
change gear provision, a 40 HP 
motor would have been necessary 
to provide adequate torque for the 
rigid PVC. Consequently there 
would be a higher initial cost, 
together with a severe waste of 
power under all conditions. 


PRODEX CORPORATION 


FORDS, NEW JERSEY ~- Phone: HILLCREST 2-2800 


IN CANADA: Barnett J. Danson & Associates, Ltd., 1912 Avenue Road, Toronto 12 


Licencee for European Common Market and Austria HENSCHEL-WERKE GMBH KASSEL, W. GERMANY 


PRODEX 


IT IS STRONGER 
Greater horsepower and 
de) gene) mor.) or- Lorne 


IT HAS CHANGE GEARS 


More efficient use of 
horsepower 


IT IS ALL HERRINGBONE 


For longer life; for silent 
efficient operation 


EXAMPLE 2. 


The new 4%” Propex HT 
EXTRUDER, equipped with a 75 
HP Dynamatic drive and gear- 
ing for 90 rpm max. screw 
speed, turns out 650 Ibs/hr of 
high impact polystyrene with- 
out predrying. In order to run 
polypropylene M.!. 0.2, change 
gears for 65 rpm max. speed 
are used to deliver about 500 
lbs /hr of this material. Without 
change gears, this machine 
would need a 125 HP drive, 
which would result in a sub- 
stantial horsepower waste. 





—in design and 
performance 
ALWAYS A YEAR AHEAD 





Figure 3. Die pressure vs. output rate for high impact 
polystyrene 





Table 1. Coefficients of Equations Obtained 
For Polystyrenes 


OUTPUT ,LBS/HR 
\ d Polymer Temp. b cxl0° dx10 





100 RPM 317 


0.91 


1.78 1.03 
1.75 1.23 
1.69 1.22 0.18 
1.60 1.3) 2.78 
1.58 1.36 3.48 
1.59 1.55 0.78 

1.08 2.1¢ 


475°F 
400 
400 
475 
473 
375 
475 


thers lubricated 


High Impact* 

High Impact* 

High Impact* 

High Impact 
General purpose 
General purpose 
Heat Resistant 

® Not lubricated. All 








Table 2. Coefficients of Equations Obtained 
For Polyethylenes 


Polymer Temp. «x10 dx10 
0.427 4.82 
0.463 3.44 
0.615 1.36 
0.527 0.96 
0.660 2.54 
0.802 +0.21 
0.520 4.47 


0.103 1.36 
0.429 1.50 
1.947 1.52 
1.421 1.50 
0.801 1.52 
1.579 1.50 
0.628 1.51 


475°F 
475 
400 
300 
475 
300 
475 


High density 
Low density 
Low density 

w density 


ee ee ee ee density 
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w density 
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density 
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Q., N, and P are as previously dé 
fined and b, c, and d are constants 
After this initial effort the data was 


Each of the straight lines shown 
Figure 4 can be represented by 


to find 
the observations. (It 


made i new equation to rep- 


resent is worth 


mN + ¢ 


noting that the experimental results 
followed a straight line so closely that 
only a tew experimental points are il 
lustrated, although a great many more 
obtained. ) 

Further treatment of the data indi 
cated that the output 
function of the back pressure at fixed 
illustrates 
urves obtained for low density 
melt 


Figure 3 


points wert 


was a linea 


screw speed Figure 2 


polyethylene index of 


,°o 


and illustrates 


the data obtained for high im 
Similar 


pact polystyrene cur 


140 
ves have pre viously been pub 


lished elsewhere 3 1) In 


these 


120 


spection ot curves 


readily suggests that the out 


S 


equation of the type Q 
where m is the slope and is some 
function of the pressure Solution of a 
number of these equations led to a 
single equation of the type 


QO bN cPN dP 


0 LBS/SQ IN 
1000 LBS/SQ IN 


+ 


SEs 


OUTPUT LBS/HR 





the 
fixed 


put varies with 

d at 

and from curves of the type 

2 and 3, we 80 
All the data 


at a fixed 


screw 


spec some pressure; 100 


shown in Figure 

obtained Figure 4 
obtained was taken 60 
temperature setting on the ex 40 


truder, thus the polymer tem 


perature was constant to only 30 
ibout +10°I 
perimental checks on the tem 
that the re 


appreciably 


However, ex 


showe d 
not 
influenced by this temperature 


perature 


sults were 


variation 


692 





+ 


+ } 


fed into a computer which arrived at 
an equation of similar form but with 
a small additional numerical constant 
a. This equation is 


Q. a bN cPN dP 





40 50 60 70 8 90 


100 0 120 130 140 150 160 170 


SCREW SPEED, RPM 


Figure 4. Output vs. screw speed and pressure 
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Tests indicated that this equation 
represented the data with a correla- 
tion factor of over 0.99. 

A term by term comparison of 
equations 2 and 4 shows that there is 
considerable similarity between the 
two. Both contain terms in which the 
output varies only as a linear func- 
tion of the pressure and terms in 
which the output varies as a linear 
function of screw speed. However, 
equation 4 also contains a small nu- 
merical constant, and it contains a 
cross product term in N and P which 
was not present in the theoretical 
derivation. 


Analysis of the 
Experimental Equations 


In the preceding sections no at- 
tempt has been made to assign signi- 
ficance to any of the constants in 
equation 4. Let us now assume that 
bN corresponds to the “drag flow” 
term of equation 2, recognizing that 
there may not be a strict correspond- 
ence between a.h® and b. Since our 
experimental equipment had minimial 
clearances between the screw and 
barrel it is doubtful that there are sig- 
nificant amounts of leakage occurring. 
Therefore, Q 
lected. It then remains to reconcile 
Q,; with cPN and the dP terms of 
Since both terms have 


0 and will be neg- 


equation 4. 
negative coefficients, and increase in 
pressure results in a decrease in out 
put as would be expected, but one 
might not expect that an increase in 
screw speed also would result in a 
decrease in outp t. A more careful 
examination of the cPN term is re- 
quired. By assumption, we write 


Q, ~ cPN + dP (5) 


Examination of equation 5 indicates 
that when d>> ¢ and N is small the 
equation reduces to the same form as 
Q» found in equation 2. The experi- 
mental data obtained (see Tables I 
and II) indicates that for the 2.5” ex- 
truder d/c is normally between 10 
and 30. At all screw speeds above the 
very slowest the cPN term cannot be 
neglected to adequately interpret the 
data obtained with this extrusion 
equipment. In addition, we do know 
that under certain conditions the out- 
put would be expected to become a 
lesser function of screw speed and 
even drop if N becomes sufficiently 
large. (6) It is our current opinion 
that although N appears as the in- 
dependent variable it is indeed the 
heat generated by shear which raises 
the poly mer temperature. This in turn 
produces the effect. (6) Based upon 
these and other observations we write 
from equation 5: 


Qn. ~ Po (d e, § CT) ) (6) 
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where d,é = d, cd c, and @ is the 


fluidity of the molten polymer. Sub- 
stitution of equation 6 into equation 


t yields the general equation: 


c, £(T) ) 


Q. a-t bN Pd(d 


where d, and c, are geometric con- 
stants. This equation reduces to Q, 

a + bN + Pédd, when |d ic, f(T), 
which is analagous to equation 2 ex- 
cept for the small constant a. 

Table 1 shows the coefficients of 
the various polystyrenes tested. 

The constant a is seen to be rather 
small and contributes only slightly to 
the value calculated for output. Ideally 
this constant should disappear or be 
negative since at zero screw speed 
the output should be zero. The nega- 
tive value could appear if starting 
inertia exists in the polymer flow. The 
small positive constant probably re- 
sults from difficulty in making totally 
accurate pressure measurements. 

In examining the coefficient b we 
note that it remains relatively con- 
stant for the same material regardless 
of the temperature of extrusion. The 
effect of lubrication is apparent when 
a comparison is made between the 
values obtained for high impact poly 
styrene—lubricated and unlubricated. 
The coefficient decreases with lubri- 
cation as would be expected. 

The coefficient d also behaves as 
expected. Since d d.d and ¢ de 
creases with decreasing temperature 
we would also expect d to decrease 
However, the coefficient c is a differ- 
ent situation since it is to be multi- 
plied by a function of temperature 
which is largely unknown. We do ob- 
serve that “c generally increases 
slightly with a decrease in tempera- 
ture; a fact which should be antici- 
pated since the effects of shear would 
be more pronounced with the higher 
viscosity materials. The manifestation 
would undoubtedly be higher local- 
ized temperatures and more fluidity 
than might ordinarily be expected 

Table 2 illustrates data obtained 
when various polyethylenes were used 
in the extruder. The same conclusions 
apply here as was previously stated 
for the polystyrenes. There is one 
abnormality which shows in this table 
and that concerns the positive term 
encountered in the d term of the 
equation for low density, 2.2 melt in- 
dex, polyethylene at 300°F. One sug- 
gestion has been made to explain this 
apparent anomaly—that at tempera- 
tures sufficiently low the feed and/or 
the compression section are contri- 
buting to the forwarding of the molten 
polymer through the melt section of 


the extruder. 


Conclusions: 

1. A number of experiments have 
been carried out and the results 
fitted to a single equation of the 
type Q, a + bN + cPN + dP. 
This equation bears a strong re- 
semblance to previously derived 
equations, but it contains an addi- 
tional term in P and N. Under 
certain suggested conditions it can 
be reduced to produce an equa- 
tion analogous to the derived ones. 
The coefficient b of the experi- 
mental equation decreases when 
the feed stock is lubricated. The 
coefficient appears to be independ- 
ent of barrel temperature 
The coefficient d is a function of 
the polymer fluidity and certain 
geometric constants. “d” decreases 

with increasing temperature. 
Similar to (4) the coefficient c is 
also a function of the fluidity and 
geometric constants. The product 
cN c f(T) has been associated 
with localized heating produced 
by shear in the extruder. 
The preceding five conclusions are 
to a large extent qualitative in 
nature and have been deduced 
from the experimental evidence 
presented and with a certain 
amount of intuition. 
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Wheelco Capacitrols 
specified by Reed-Prentice 

* ke Wheelco 

for new Injection Molder “Sertronic Link” 


Reed-Prentice, another leading original equipment manufacturer for | 
the plastics industry, has specified Wheelco Model 297 Capacitrols for , contro 
their new 350TCL-12/16 oz. injection molding machine. Why is Wheelco 

the overwhelming choice for plastics instrumentation? User advantages. 

Look at Model 297 Capacitrols for example — users get fast, accurate 

temperature control because of Wheelco’s ‘‘Electronic Link’’ no-contact 

control. Plug-in terminal panels permit easy servicing without dis- 

mantling the instrument. ‘“‘Straight-line’’ control is provided by built- Wheelco “Electronic Link” pro- 
in Wheelco Capaciline control. A wide choice of temperature ranges vides eafe, accurate “no-con- 
for plastics applications is offered. Thermocouple break protection can tact” control with no instru 

be supplied as an optional feature. Whether you are a plastics OEM ment lag. The frequency of an 
like Reed-Prentice, or a user of plastics machinery, you can increase oscillating current flowing be 

the efficiency of your equipment with Wheelco instrumentation. Con- tween two coils (A), which are 
tact your nearest Wheelco sales and service office for complete informa- 
tion. Wheelco has a complete line of process-control instrumentation 


ricut: Wheelco “straight 
line’’ Capaciline control 
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mounted on the temperature 
setting lever (B), is changed 
"oO ; when the metal flag (C) is 
to fulfill your requirements. . 

moved by even a slight tem- 


iin perature change. Relay con- 
Wheelco Instruments Division tacts are thus activated pro- 


viding operation. This simplified 


ada BARBER-COLMAN COMPANY design means little, if any, 


COLMAN Dept. G, 1575 Rock Street, Rockford, Illinois, U.S.A. maintenance. 
BARBER-COLMAN of CANADA, Ltd., Dept. G, Toronto & Montreal 
Export Agent: Ad. Auriema, Inc., N.Y. 
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-VAE Vented Reverse Flow Heaters 


row ! 
Automatic 


ASSING 


RIGHT ON YOUR OWN 


INJECTION MACHINE 


VRF Degassing Cylinders are the first real break- 
through in injection machine heater design since 
1938! Every week another injection molder 
learns what this means . . . Gas free molded 
parts . . . reduced part strains . . . simplified 
mold venting . . . lighter parts and the elimina- 
tion of feed weighing! 


Built-in vent allows trapped air and molding 
gases to bleed back out into the cold incoming 
granules. You get the benefits of precompres- 
sion with no valves and no moving parts. Elimi- 
nates corrosion on cellulosics! 


Learn how automatic trouble free degassing 
can now be done on any make or model of 
injection machine! Just fill in the coupon below 
or call us at WYoming 1-1424, Cleveland, 
Ohio. We will show you how simple it is to 
convert to VRF. 


“INJECTION MOLDERS SUPPLY CO. 
3514 Lee Road, Cleveland 20, Ohio 
Please send me further information on IMS Vented Reverse Flow 


Heating Cylinders. 


Patents Pending 


Spectat Purpose RePpLacEMENT ' NAME TITLE 


Heatinc CYLINDERS FOR ALL ‘ COMPANY 
InjecTION MoLpING MACHINES. ADDRESS 
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Insert Molding 
With High Density 


nsert molding is the inte gral incor 
[ poration of metal pieces in the 

molded part during the actual ma 
chine production cycle of the injection 
molding process. These inserts are, for 
the most part, functional rather than 
decorative. The most common are in 
ternally threaded inserts molded into 
bosses on the back of a panel so that 
the panel may be assembled to another 
part by means of threaded metal bolts 
Another category of appli 


cation 1s encountered where plastic 


or screws 


must be molded around a supporting 
and reinforcing structural piece such 
as steering wheels, handles and mis 
cellaneous industrial parts 

Chis paper describes insert molding 
with high density ethylene homopoly 
mers of 0.96 density varying in melt 
index from 0.7 to 2.5, and copolymers 
of 0.95 density varying in melt index 
from 0.8 to 2.5. These ethylene co 


polymers are spec ially designed linear 


| 
rs DIA HOLE 








Polyethylene 


Lessons for the insert molder: 


Higher melt index materials can be molded with less strain 
Don’t go below .125” inwall thickness 
Eliminate or reduce the thickness of any knurling on inserts 


Aluminum and brass inserts are preferable to steel 


polyolefins manufactured by the cata 
lytic copolymerization of ethylene and 
butene-1 at low pressures and are 
characterized by controlled positioning 
of short chain branches along the 
main polymer chain. Ethylene homo 
polymers on the other hand, are 
characterized by a linear type struc 
ture with very little branching which 
is responsible for their higher density 

Past experience with high density 
polyethylene has revealed the suscepti 
bility of this material to cracking under 
certain conditions when inserts ar 


used 





his phenomenon is essentially one 
of stress cracking caused by molding 
strains due to high mold shrinkage of 
this material. In the work covered 
by this paper, the phenomenon was 
studied by testing molded parts under 
two conditions known to facilitate 
cracking; namely, (1) thermal stress 
cracking, described as cracking after 
prolonged exposure to high tempera- 
ture, and (2) environmental stress 
cracking, the degradation of material 


caused by surface active chemicals 


ae 























5" 
oe j 


3 —— 


' 


Figure 1. Stepped insert design chosen to give three different wall thicknesses 
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Preparation of Samples KNURLED ALUMINUM INSERTS 
LEGEND 
rhe suitability of high density poly t = 2 


NS 0.115" 


0.163" 


ethylenes for insert molding might 


3 


conceivably depend upon the selec 
tion of the type of metal from which 
the inserts are fabricated. Three dif 


RACKIN 


o 


ferent common metals; namely brass 


aluminum and cold rolled steel were 


STRESS 


investigated 

Che insert design, whose configura 
tion is shown in Figure 1, was chosen 
to give three different plastic wall 
thicknesses namely 0.050”, 0.115” and 
0.163”, so that the effect of wall thick 
ness on the cracking phenomena could 


be studied 








Since several different types of sur 








faces are used on inserts in actual f rT 

I k | DENSITY | 095 

yractice wavy mamMon nuris were r T T | 

{MELT INDE X | os 25 
l | 


machined into some of the inserts. This HIGH DENSITY POLYETHYLENE 


provided both smooth and knurled 
Figure 2. Effect of wall thickness on stress cracking resistance of high 


density polyethylene-Igepal at 180°F 


inserts for evaluation. The part was 
gated in the heavy section using two 
rectangular gates 3 16” wide x ” 

1 re > 

deep x long) located 180 de grees ( lamp 20 sec stress cracking resistance 


from one another. The gates were fed Overall 5 sec density homopolymer and that the 2.5 


to the 0.96 


from a ring gate located adjacent to Injection Pressure 900 psig melt index is better than the 0.8 melt 


the runnet index copolym« r. These effects may be 


Each of the four high density poly attributed to the inherent lower crys 


i Polyethylenes 
ethylene materials described earlier Evaluation of Polyethy tallinity of the lower density material 


Relative stress cracking resistance of and to the fact that higher melt index 
the four polyethylene materials were materials can be molded with less 
evaluated using knurled aluminum 
inserts and tested at 240°F.; Figure 2 
gives the test results when these were 
tested in Igepal at 180°F. Data are 


presented for two wall thicknesses 
0.115” and 0.163” higher stress cracking resistance prop 


were insert molded using both knurled 


and smooth inserts prepared from 


aluminum, brass, and cold rolled steel strains 


Specimens molded from each of Trends indicated from results ob 


these polyethylenes and the various tained in the Igepal at 180°F. (sec 


insert tvpes were subjec ted to two Figure 2) test illustrate ones agam the 


stress cracking tests. These tests con namely 


sisted of subjecting specimens to the 240°! erties of the 0.95 density copolymer 


Results obtained from 
240°} in an air circulating oven aging test show that the 0.95 density polyethylenes as compared to the 0.96 
and to 180°F. in Igepal CO-630. Fo ethylene copolymer offers superior density homopolymer polyethylenes 
the purpose of evaluation any type of 
crack or fissure which appeared on 


the molded parts was considered a 
o Ss ITH INSERTS 
failure Tests were continued until KNURLED INSERTS — : 


100% failures were « xperienced or until 


. 
. 

. 
se 
. 


1000 hours exposure were reached at 


which time tests were terminated 


All materials investigated in this 


study were molded under the sam« 


*-e 
. 
*-e 
*e 
*e 
*e 


conditions to provide uniform shrink 


iges among inserts, although, for best 


ee 
. 
ee 
. 
*e 
*e 


results, materials of low melt indices 


0.7 and 0.8) are normally molded at 
temperatures of 50°F. to 100°! 
higher than those used in this study 
Parts were molded on a 2-ounce Stokes 
machine (Model 701) using the fol 


lowing conditions 





Cylinder lemperature 


Front 
Rear 0.050 0.115 0.050 
: THICKNE SS, IN 


Material Te mperature 
Die Temperature 2° F Figure 3. Relationship of stress cracking resistance to wall thickness- 


Cycle, Injection 2 Igepal at 180°F. 
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KNURLED INSERTS 


LEGEND 


RQ ALUMINUM 


Y 


KING 


CRAC 


-_ 


BRASS 


STEEL 


cE TO STRESS 


ESISTAN 


VI 





SMOOTH INSERTS 











METAL INSERT TYPES 


Figure 4. Relationship of stress cracking resistance to metals—lge- 


pal at 180°F 


In this test, however, the data indicat 
that the lower melt index (0.7-0.8 
materials show better environmental 
resistance than the 


higher melt index (2.5) materials. This 


stress crac king 


effect illustrates the inverse relation 


ship between environmental _ stress 


cracking resistance and melt index 


Effect of Wall Thickness 


Results obtained from tests con 
ducted in Igepal at 18SO°F 


results illustrate 


are shown 
in Figure 3. These 
the relationship of polyethylene stress 
cracking resistance to varying wall 
0.050", 0.115” and 


Averages were used to estab 


thicknesses of 
0.163” 
lish the overall trends 

In general, stress cracking resistance 
of high density polyethylene improves 
directly with increasing wall thickness 
of the plastic around the metal inserts 
In both tests (that is, Figure 
240°F. 


crac king 


3 and at 


graphs not shown) — stress 


resistance obtained with 
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smooth inserts was significantly greater 
than that obtained with knurled in 
serts of comparable wall thickness as 
shown in specimens with 0.115” and 
0.163” wall thicknesses. In high den 
sity polyethylene insert molding ap 
plications, the use of very thin wall 
thicknesses is to be avoided and it is 
recommended that wall thicknesses of 


at least 0.125” be used 


Effect of Metals 


Figure 4 shows the effects various 
metals have on stress cracking resis 
tance of high density polyethylenes 
These data represent average stress 
cracking values obtained on the 
various polyethylenes as related to 
particular metal and surface types of 
inserts 

Aluminum and _ brass appear to be 
more suitable for insert applications 
than steel based on results obtained 
in Igepal at 180°F. However, in th 
“4 Figure 5. Stainless 
steel insert—see Case 
History | 


PLASTIC 


Figure 6. > 
Brass bolt 
insert—see 
Case History 
2 





240°F 


to be as good as either aluminum or 


test the brass did not appeat 


steel, possibly because of a degradative 
effect of copper on polyethylene at this 
extreme temperature. The latter effect 
needs to be confirmed by additional 
work 

The superior performance character 
istics of the smooth inserts over the 
knurled inserts once again are illus- 
trated by these data. This effect may 
be attributed to variations in wall 
thicknesses that reflect the dimensions 
of the knurling and to highly strained 
areas that result from the plastic flow 


patterns around the knurling 


Case Histories on Molding 


1. The part being molded in this 
case was a stainless steel insert of the 


eneral configuration shown in Figure 


g 
g 
5 


. The material was high density 
polyethylene. This application called 
for molding a section roughly 0.160 
inch in thickness around the periphery 
of the insert. 

Parts were molded in a four-cavity 
mold using single edge gates, a 2- 
ounce Van Dorn machine, and high 
density ethylene homopolymers of 
0.96 density-0.7 melt index and 0.95 
density copolymers of 0.8 melt index 
Molding conditions used in this investi 


gation are shown below: 


Cylinder Temperature, 


Front 140°F. 

Rear 140°F 
Material Temperature 140°F. 
Die Temperature 100°F 
Cycle, Injection LO sec 
Clamp 3 “ 
Overall 


Injection Pressure 


~~)» sec 


L000 psig 
For the purpose of evaluating th 


stress cracking properties of these high 


density polyethylenes and their rela 


PLASTIC 





Tht, T T rp 
+4444 $44 
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BIPEL 


COMPRESSION. TRANSFER PRESSES 


IPEL molders are busy; their keen 
R judgment in presses reflects in their 
sales. Their production is up with BIPEL 
Compression - Transfer Presses. “Auto- 


Control” means more cycles per hour, 
rejects virtually eliminated. 8 variable 
pressure ranges available from 24 to 
660 tons fully or semi-automatic, or 


manual control for complete flexibility 


Check BIPEL Sowice 


Demonstrations, Information, Service and 
Parts always available at Tiverton, R 
Make an appointment to sce BIPEL Com 
pression-Transfer PRESSES (and Horizontal 
Hydraulic PREFORMERS, too!) 


8.1.P. Engineering Lid. Sutton Coldfield, England 


RALPH B. SYMONS ASSOCIATES, INC. 
3571 MAIN ROAD, TIVERTON, R. 1. 


BIPEL 


COMPRESHION . TRANSFER «PRESSES 
MORITONTAL MYD@AULIC PREFO@R«—ERS 





Table 1. Stress Cracking Resistance of High Density Polyethylenes 


Polyethylene 


Density 


240°F 
240°F 


Doys 
Number To 
Failed, % Failure 


Number 
Tested 


100 
100 


In Igepal at 180°F 100 
In Igepal at 180°F 30 


180°F 
180°F 


100 
0 





tive effectiveness in this application 
molded inserts were subjected to three 
tests consisting of heating at 180°F., 
at 240°F., and in Igepal CO-630 at 
180°F. Results from these tests which 
were terminated after fiftv-one days 


duration are shown in Table l 


These tests show that the stress 
cracking resistance of the 0.95 density 
0.8 melt index is greatly superior to 
the 0.96 density-0.7 melt index poly 
ethylene. These data also point out 
that the relative severity of these tests 
in decreasing order are 240°F., in 


Igepal at 180°F. and 180°F 


2. Brass inserts of the general con 
figuration shown in Figure 6 were 
being molded using high density poly 
ethylen 
molded to provide 
wall section of roughly 0.180 inch 


around the head of the bolt 


his part, in particular, was 


a re latively he avy 


Parts were molded in a multi-cavity 
mold with single edge gates in a 8 
ounce Reed-Prentice machine using 
high density ethylene copolymers of 
0.95 density in melt indices of 0.8 and 
2.5 Molding conditions used in this 


investigation are as follows 


Cylinder Temperature 
Front 130°F 
Rear 130° 1 

Material Temperature 120°F 

Die Temperature 140°] 

19 sec 

Clamp 32 

Overall 


Injection Pressure 


Cycle, Injection 
SEC 
75 sec 


1000 psig 


rhe particular nature of this end 
use applic ation required these inserts 
to be subjec ted to a continuous load 
Consequently spec ial tests were de 
veloped to evaluate these inserts under 
loads of zero, six, and ten foot pounds 
torque at 180°F 


Results from these tests indicated 
that after six weeks exposure at this 
condition all specimens under various 
applied loads which were molded inh 
high density ethylene copolymers from 
both melt indices were found to b 
satisfactory. In this test, no failures 
were experienced with any of the in 


serts 


Conclusion 


From this work, it may be con 
cluded that a 0.95 density material 
prepared by the copolymerization of 
ethylene and butene-1 is greatly supe 
rior to the 0.96 density homopolymer 
with regard to the stress cracking per 
formance characteristics of insert 
molded parts 

Improved stress cracking resistance 
mav be obtained with insert molded 
parts by increasing wall thickness and 
by the elimination or reduction of the 
thickness of the knurling. In actual 
practice, wall thicknesses of less than 
0.125” are not recommended for us« 
with insert molding of high density 
polyethylene 

Aluminum and _ brass appear to be 


preferable to steel 
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This U-Foam Catalyst doesn't die! 


Instead, it gives you dependable, live activity for superior “one-shot” foams 


SU get 








Here IS a new and powerful catalyst with 
remarkable retention of catalyst activity. Pro- 
duced by a new process, M&T Catalyst T-9 
offers more economical performance by pro- 
viding superior, more predictable results than 
the stannous catalysts in common use. For this 
reason M&T Catalyst T-9 is replacing ordinary 
stannous octoate, for example, in many “one 
shot” urethane foam systems. Try it! 


Data sheets, sample and prompt commercial 
shipments are available. Write to METAL & 
THERMIT CORPORATION, Rahway, N. J. 








MaT PRODUCTS FOR PLASTICS 


Foam Catalysts: 
MaT Catalyst T-9 (stannous type) 
MaT Catalyst T-12 (organotin type) 
MaT Catalyst T-8 (dibutyitin di-2-ethy!hexoate) 


Flame Retarders: 
THERMOGUARD* H—Hi tinctorial strength antimony oxide 
THERMOGUARD* L—Low tinctorial strength antimony oxide 


Stabilizers: 


THERMOLITE® Organotin Vinyl Stabilizers 
THERMOLITE® Ba-Cd and Auxiliary Stabilizers 





» 
E Ris a Sn Sb P | organometallics 
Si Ti Zt | and inorganics 


METAL & THERMIT Corporation, Rahway, N. J. 
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2 WAY 
CAVINGS 


WITH D-M-E 
STANDARD 
MOLD BASES 


FASTER SERVICE 

Delivery from local stock means you get 
Standard Mold Bases, components and 
moldmakers’ supplies when you need them! 
You save downtime waiting for replace- 
ment parts, you reduce your inventory, and 
you ease production scheduling problems. 
Every D-M-E branch is fully stocked, so it 
takes just one call to a single, reliable source 
to meet all your needs. 





4 GREATER ECONOMY 


Interchangeability lets you replace any component without 
special fitting or re-working! What’s more, you can select from 
the widest range of Standard Mold Bases available anywhere 
—over 7,000 cataloged combinations. 


ADDED QUALITY p> 


Exclusive design and construc- 
tion features give you these 
“extras’’ at standard prices: 
First-quality steel; surfaces 
ground flat and square; pat- 
ented tubular dowels; one- 
piece ejector housing; stop pins 
welded to ejector bar; and sizes 
to 2334” x 3514"! 


ams Vou DETROIT MOLD ENGINEERING COMPANY 





GETTING 
6686 E. McNichols Road—Detroit 12, Michigan—TWinbrook 1-1300 


THE NEWS? 
\y Contact your nearest branch for fast deliveries! 
| D-M-E’ hi 0 CHICAGO + HILLSIDE, NJ. + LOS ANGELES 
Portis emerge. D-M-E Corp. CLEVELAND, DAYTON; D-M-E of Canada, inc, TORONTO 
publication is full 


of cost-saving ideas for designers, 


moldmakers and molders. Write 
on your letterhead—we’ll place One-call service on Standard Components for Plastic Molding and Die-Casting 


your name on the “NEWS” Injection and Compression Mold Bases « Injection Unit Molds « Cavity Retainer Sets ¢ Mold Plates « Ejector and 
mailing list. No cost, no obligation. Core Pins « Ejector Housings « Leader Pins and Bushings « Sprue Bushings « Moldmakers’ Tools and Supplies 
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Reapy Now 


for Researchers 
Product Developers 
Intermediates Users 
Purchasing Personnel 


New CATALOG OF 


NATIONAL 
ORGANIC 
CHEMICALS 


From Adipic Acid to Xylidine Isomers, it gives 
you the basic facts on 130 National Organic 
Chemicals . . . condensed specifications, basis of 
sale, packaging and handling data and a valu- 
able glossary of synonymous (Chem Abstracts 
and Commercial) names. 


And, as a companion piece, we'll send our latest 
Price List so you can check the economics of 
your products, processes and purehases. 


Use this convenient coupon for your copy of 
these useful books. We'll send them promptly 
without cost or obligation. 


[J Catalog [] Price List 


NAME 
COMPANY 


ADDRESS 





Argus announces three new products—non- 
toxic stabilizers that withstand the high heat 
needed to process unplasticized vinyl. They pro- 
vide stability superior to that of any non-toxic 
stabilizer previously available. All three are 
approved by the Food & Drug Administration. 

The new, non-liquid stabilizers—Mark 33, 
Mark 34 and Mark 35—may be used in rigid 
compounds as the sole stabilizer system, and 
give excellent stability. They do not require 
the addition of epoxidized oils. Thus, they 
avoid the reduction in heat distortion temper- 
ature level and the loss of other important 


ARGUS CHEMICAL 


CORPORATION 


Main Office: 633 Court Street, Brooklyn 31, N.Y. 


Chemicals, Inc 
Belgium 


Downey, California; Philipp Bros 


33, Rue d’Anderiecht, Drogenbos, Lankro 


10 High St 
Chemicals, Ltd 





NOW RIGID VINYLS CAN BE MADE NON-TOXIC 


physical properties that occur with liquid-type 


stabilizers. They are suggested for use in ex- 
truded thin unplasticized film, rigid calendered 
sheet and plasticized non-toxic products, 

Mark 33 gives exceptional long-term heat 
stability in rigids. It is recommended for pig- 
Mark 34 is recom- 
mended where crisp, initial color is required, 
and provides good clarity. Mark 35 gives better 
initial color than Mark 33, and longer stability 
than Mark 34 

Call or write for more information and 
bulletin. 


mented or darker stocks. 


New York and Cleveland 


Branch: Frederick Building, Cleveland 15, Ohio 


Montreal 
England 


Blachford, Ltd., 977 Aqueduct St 
Saiters Lane, Eccles, Manchester, 


Boston; H. L 
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f JOURNAL 


Figure 1. Possibilities for extruded foams. Left to 
right—laminate of foam and high impact polysty 
rene sheets, tubing, rod, and vacuum formed foam 
sheet 


a density polystyrene foam extrusion is a 


process by which polystyrene containing a hydrocarbon 
foaming agent is fabricated into continuous cross sectional 
shapes of densities lower than solid polystyrene. Production 
of parts suc h as sheet, tubing, and rod are possible by this 
Another 


ing tolerances within which the fabricator works 


tolerance dimension is added to the exist 
rhis ad 


It was our purpose to deve lop 


proc CSS 


ditional tolerance is density 
a material for and methods of extruding expandable poly 
aims were to use conventional ex 


styrene materials. The 


trusion equipment where possible Che density range which 
can be realized through this process has been determined 
as have those factors that control the density. The feasi 
bility of utilizing regrind has also been investigated. 
Extruded polystyrene foam has several major qualities to 
otter. Most and low Hot 
drink cups and certain packaging applications are markets 
utilize the 
Certain core, tubing, rod and sheet applications 


significant are insulation cost 


which could insulative 


properties of this foam 
material 
will use extruded polystyrene foam because of ther 
duced cost. Figure 


Foams of two density areas have looked promising. One 


1 shows several of these foam items 


is five pounds pel cubic foot which is about the lowest 
density attainable in this development. The other is at half 
the weight of polystyrene or 30-35 pounds per cubic foot 
Che lower density foam has a snow white natural color. It 
can be quite flexible depending upon orientation. It can 
be laminated to paper and high impact polystyrene to add 
insulation and attractiveness to those products The five 
pounds per cubic foot foam has a “K” factor in the rang 
of 0.225 to 0.285 depending upon the cell size 
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OF PLASTICS ENGINEERING 


Controlled Density 
Polystyrene 
Foam Extrusion 


A new extrusion process 
which makes possible 
the production of 
toamed plastic sheet, 


tubing, and rod 


F. H. Collins 


The Dow Chemical Company 


Unnucleated 


Nucleated 


Figure 2. Foamable styrene made with and without 
nucleating agents 








Table |. Plastic Temperature Versus Density 


Production Rate 
at 20 R.P.M." 
Pounds Per Hour 


Plastic Density, 
Temperature Pounds Per 
a Cubic Foot 


450 35 126 
400 35 128 
350 19 114 
300 4.6 99 
235 4.27 99 





tubing has potential for lightweight, low 
st ce i or pipe 


ised as a core tor sales of various sheeting products 


ig 
insulation. The tubing can also be 


I xpand ible 


One is the 


polystyrene is available in several forms 
spherical bead 


foaming 


Y-in pl ice ope rations The other is a pellet whi h 
ur company has developed It is chemically similar to the 
spherical bead and its development has been directed to 
vard the 


‘ lopme nt 


foaming-in-place In this extrusion de 
it has been found that the pellet has 

pe rformed terms of 

throughput and exhibits very little surging. The expandabk 


processes 
however! 
much more consistently in extrusion 
pellet can be based on either general purpose or rubber 
modified Rubber pellets display 


greater toughness at both high and low densities 


polystyrene modified 


lo extrude expandable polystyrene in either the pellet or 
bead form as received for normal foaming-in-place opera 


' 
ns would 


a large cell foam. The granules are 
the extruder and will 


The heat subjected to thes 


result in 


d and fused within leave the 


is a homogeneous gel 


naterials as they pass through the extruder causes the 


ydroc oO o become a gas at some point within the 


te ie pressures are high enough and the extrusion 





Nucleating Agents 


\l bstances incom 


wit] polystren will 

le iting igents 
ld be crystalline in 
includ 


pounds 
nts, which simply 
u ympatible nature 
ibility to carry ait 
the system witl 
eak up the cohesion 
melt and 


leate the 


<trucde d 

foam 
liberat 
hydrates 
their 


reactions 
or water 
hich release 
ntent und com 
hicl decompose to 
wr water at the 

te nperature ire 

by which nucleation 
Nucleation is a sub 
h patent activity 

of incom 
bstances for the 
ot the 


1 ruin 


rporation 











as is commonly used in the 


Table 2. 


Density, 
Pounds Per 
Cubic Foot 


High Impact 
Polystyrene, % 


Expandable 
Polystyrene, % 


100 ~ 4- 
75 25 6 
50 50 ] 
25 75 22-2 





temperatures low enough the hydrocarbon will not becom 
At higher t mperatures 


become J 


a gas until it leaves the die orifice 
the hydrocarbon may 
When this change 


liquid to gas takes place the hydrocarbon gas forms cells 


or low pressures however 


gas within the extruder or di trom 


It does not usually form many cells and much hydrocarbon 
gas passes into the se few cells. 

By a process which is termed nucleation, the extruded 
polystyrene foam can be produced to have very small cell 
size. Nucleation is a process by which the cohesion of the 
polystyrene is broken up. This 
substance to the expandable polystyrenc which will break 


involves adding another 


up the cohesion and form nuclei into which the hydrocar 
that 


> 


more nuclei 
Figure 


bon gas will pass to produce cells. The 


are generated, the finer the cell size would be 
without nu 
agent is, therefore ul 


formulation of ex 


shows foamable polystyrene made with and 


cleating agents. The nucleating 


idvantageous member of an extrusion 
polystyrene and would usually be utilized in a 
Many of these nucleating agents will be 
They 
lend themselves to hopper loading by air conveyance sys 
box below, left 


pandable 
dry blend form 
very fine partic les which will dust easily would not 


tems due to this dusting SCE 


Density 
Density is expressed in terms of grams per cubic cent 


meter and pounds per cubic toot. Solid polystyrene weighs 


Figure 3. Five pounds per cubic foot polystyrene foam being extruded 
Dark area at die orifice is solid polystyrene in which the hydrocarbon has 


not yet become a gas 
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1.05 to 1.06 grams per cubic centimeter and 66 pounds per 
cubic foot be 


pounds per cubic foot 


In this discussion, density will discussed in 


Density of the extruded foam is primarily controlled by 
the plastic temperature. High extrusion temperatures pro 


duce high densities; low temperatures produce low densi 
ties. Densities from four to 35 pounds per cubic foot have 
been produced according to extrusion temperatures used 

rhe effect of plastic te mperature on density is shown in 
lable 1. The effect that extrusion temperature has on th 
density of the foam is due to the effect tempe rature has on 
both the Vapor pressure of the hydrocarbon and the vis 
cosity of the polystyrene At high temperatures the poly 
At the same tem 
peratures the vapor pressure of the hydrocarbon is quite 


stvrene is low in viscosity, or rather fluid 


high and easily becomes a vas In tact the hvdrocarbon will 
escape from the polystyrene primarily by eruption of th 
At the viscosity of the 
polystyrene will be rather high and the corre sponding vapor 
of the In the 
within is high enough to hold th 
material has left the 


rhe hydrocarbon then becomes a gas and the polystyrene 


cells low temperatures, however 


hydrocarbon will be low this case 
the 


hydrocarbon in solution until the 


pre SSuUT¢ 
pressure extruder 
di 
foams. The viscosity of the polystyren is sufficiently high 
to retain the cells of the foam. At 
S00°R a dit pressure above 700 psi. Is sufficient to retair 
the 


hydrocarbon within the 


hydrocarbon in solution 


Irnpac t 


is also a method of controlling density 


The addition of a nonfoaming polystyrene high 
or gon ral purpose 


ould be 


foam by 


Chere ( 
truded 
Phe 


impact poly stvrene 


economical advantages to extend the ex 
iddition of 
foam could also be toughened by the 
When. thes 


added to ¢ xpandabk poly stvrem 


general purpose poly stvrem 
addition of high 
nonfoaming materials ar 
more mixing than normal 
is required to produce a foam of consistent and uniform cell 


Table of the addition of 


nontoaming polystyr ne at a material te mperature ot 300°] 


SIAC 2 shows the effect on density 
and screw speed of 20 1 p.m 
Che ot 1 


found practical 
the 


studied 
above 20 pounds De! 


handled 


utilization has also been 


to 
toot 


grind 
At 


re grind can 


densities 


be 


he 


cubic by conventiona 


LAMINATION OF LOW DENSITY Q4177 FOAM TO 
HIGH IMPACT STYRON SHEET 





PARTI: 


EDGING TRIMMERS 


PINCH ROLLS™ 


PRODUCTION OF LOW DENSITY Q4177 FOAM 


methods. The low density foam regrind has presented some 


extrusion probl ms primarily because of the bulk factor. It 
vill likely be necessary to crush the low density foam re 
Che addition of 


egrind to virgin expandabl polystyrene Can also compli- 


grind thereby allowing it to feed easies 


ite the nucleation process somewhat 


Equipment 
Mi st 


torily with expandable polystyrene materials 


conventional extruders should perform satista 
Che expanda 
ble material alone requires little mixing to become an ex 
trudable hot melt. In the case of low density. the mixing 
be done 300°F 
ous mixing screw such as one fitted with a mixing torpedo 
ould not be The full flighted 
diameter screws as generally used with polyvinyl chloride 
vould be better this 
Production rates will be limited by screw speed attainabl 
to the 


thereby the 


must at approximately Therefore, a vigor 


suitable increasing root 


suited for low temperature work 


without producing sufficient frictional heat 
of the melt 


raise 


temperature plastic and raise 
density 


With 
foamable 


certain nucleating agents, non 
the 


This extra mixing could be 


the iddition of 


polystyrene ol regrind foam may require 


more MIxing created by pro 


cig 


greater working pressures by means of die design 


Or by using a more 


be at the 


vigorous MIX 


ol 


scTecn pack ora valve 
This 
ghput rates 


scTeW may howevet CXPEsSE 


Fabrication 


of the extruder to melt the 


as it passes through the 


back through the hopper 


It is the basic function 


thie rmoplastic 


the air 


evlinder and push 
Phe hopper zone of the 
The 
At high temperatures in this rear zon 
liberated and forced back to the 


hydro 


is normally water cooled rear heating zone 


must be kept cool 
the 


hoppe I 


extrude 


hydrocarbon would be 
Chis usually results in condensation of the 
carbon at the water cooled hopper with resultant surging 
ind nonuniform extrusion. If the rear zone is ke pt ata low 
it Is possible to compress the granules befor 


the The 


therefore hydrocarbon 


temper iture 


hydrocarbon is activated air 1S 
removed but the 
continues forward with the the rmoplastic 
rhe rear zone temperature of 200°F to 
250°F is usually sufficient to prevent the 
hydrocarbon from being released in the 
rear zone 

Most 
for extrusion of expandable polystyren 
Che 
s an excellent pl isticizer and allows easy 
of the 


peratures 


extruders have sufficient power 


hydrocarbon used in these materials 


Q4177 
ROLLED 
SHEET 

FOR 
LAMINATION 


material at much lower tem 
than be 


flow 


could realized with 
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Figure 4. Making a flat 
sheet from tubular film 
die 





hd p stvrene. There are ourse. limits to this temper 


ot ¢ 
iture. Seldom have temperatures below 275°F on the clit 


| 
ind front evlinder been used due to the 


ures genet ited 


Che low density 
mately 300°F ¢ 
ind ] 


ilnced 


zone high pres 


foam which is produced at 
rather flexible by the 
into the material during extrusion and post hand] 


approni 


in be made onentation 
ing. This extrusion temperature is slightly above the ideal 


temperatures tor orientation of polystyrene As we have 
earlier stated. the polystyrene does not usually foam until 
it has left the dic As these gas 
cells larger, they stretch the polystyrene films 


iround the cells. Some orientation is imparted to the poly 


in these low density cases 
become 
stvrem during this expansion rhe temperature at which 
this expansion takes place and the cell size determine the 
umount of flexibility on toughness that is induced by orien 
tation 


Inasmuch as this material ¢ xpands ifter it leaves the di 
thirteen 
Figure 3 shows five pounds per cubic foot polystyre ne foam 


it changes in volume by ipproximately times 
inch being extruded 
orifice. Note the dark area 
This dark area is actually 


hydro arbon 


ss section 6 inches by 
2 inch bv 0.050 inch dis 
foam at the 


solid polystyre ne in 


having a cre 
from a 
inn the die orifice 
which the has not vet 


hec ome a as 


Solid rod, tubing, or narrow tapes could be produced of 


low density foam without trouble. However, when this low 
density foam is produced in wide sheet, wrinkling occurs 
The foam expands three dimensionally and _ the sheeting 


operation is designed to control only two dimensions. A 
tubular film die as normally used with polyethylene film is 
capable of ie tie tee 
density Figure f 


tubular 


radially stretching the wrinkles 


foam thereby producing i flat sheet 


schematically shows this operation The foam in a 
film die can be controlled by the trapped air method or by 
tubing 


they are 


the mechanical sizing devices commonly used _ in 


Figure 5 shows the wrinkles and how 
tubular Biaxial orientation of the 
is possible during this process because of two 


More flexible thus 


Ope rations 
remove d by the 


foam sheet 


proc ess 


pro 


foams are 


stret hing 


dit mension il 
duced 


The he st low surtace ind unl 
leaves the 


+ 11K h from 


density foam in terms of 


ormly small cell size is produced when the gel 
die as a solid with expansion occurring within ! 
the dic 
whicl 


rhis phenomenon is a function of die pressure 


in turn is dependent upon die orifice size plastic 


iture, and throughput rate. In support of this belief 


emper 


it is noted that this phenomenon is not easily pro luced with 


] ’ 
t nitve 


through a sheeting die but the surface 


sheeting die Low densities can be produced 
is rough. Cell size is 
uniform but not as small as those in parts produced by the 
small orifice die from which the plastic leaves the die as a 


nonfoamed melt 


Che work with the tape dic explains the te mpe rature and 
throughput functions. At high extrusion temperatures the 
extrudate leaves the die similarly to the extrusion from a 


\ pl ist 


howe ver 


sheet die—high density with eruption of the cells 


tempel ifure SCTCW speed relationship exists 


to change to low 
i solid. At 


high plastic temperatures the plastic will foam within the 


density foam 


foam which leaves the die as 


which causes this high 


density extremely 
die regardless of screw speed As the plastic temperature 
lowered, however, a direct proportion is found as to the 


speed which will cause this transition from foaming 


vithin the die to foaming from without the die. With very 


small orifices at extremely low temperatures the plastic will 


SCTEW 


foam outside the die regardless of screw speed. To enlarg: 


the orifice size or increase the restriction within the system 


would change th 


such as the addition of a screen pack 


temper iture-screw speed relationship 
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lo produce i flat sheet of greater than 25 pounds pel 
cubic toot density would require an extruder di tempera 
ture of approximate ly 375°F. At or above this temperature 
the foam presents little more difficulty in handling than 
At these higher temperatures, the hydro 
carbon becomes a gas within the die and thereby wrinkles 
little after it the die. Its 
rough due to the eruption of the gas cells. Flat sheet dies 
stacks 


used in high impact polystyrene sheet extrusion can thereby 


solid polystyre me 


leaves surtace is usually quite 


polished roll and rubber draw rolls as commonly 


Application of pressure on the foam by the 
Proper 


he employed 
polished rolls can raise the density of the foam 


adjustment of this roll pressure can however, smooth the 
rough surfaces of the foam without sufficiently raising this 
density 

there 


polystyrene due to 


high extrusion 
orientation of the 


cells We 


ploy rubber modified materials in order to realize suffic 


Because of — the temperatures 
pl ictically no 
expansion of the have found it necessary to e1 
toughness in this product 

ifford rigidity to the prod 


it icuum forms almost as well as solid thermopla ti 


The higher density foams 


has sufficient insulation for some applications 


Lamination 


Polystvrene foams can be bonded to other sheet mater 
better product than either of the materia 


Flexible low density foam can be laminated to papel 


] 
to produce i 
alone 
resistance to 


1 4 


bonded 


to add insulation, attractiveness, and moisture 
the paper \ 
both 


favorable to many packaging and building applications 


sandwich construction of paper 


sides of low density foam has unusual properti 


Figure 5. Photograph shows wrinkles and how they 
are removed by tubular process 
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LAMINATION OF LOW DENSITY Q4177 FOAM TO 


HIGH IMPACT STYRON SHEET 


Figure 6. Low density 
foam when laminated to 
high impact styrene can 
be vacuum formed into 





PART IL 


LAMINATION OPERATION 


deep draws. 


Q4177 LAMINATING SHEET 


) 


POLISHED pane * 





FLAT 
SHEET 
DIE 


EXTRUDER 





Low density polystyrene foam can be laminated to high 
impact polystyrene sheet as the latter is extruded. No ad 
hesive is required for this bond as the high Impact poly 
stvrene when extruded has sufficient heat to produce a 
suitable bond. The foam sheet would be passed into the 
nip of the polished rolls to bond with the high impact poly 
styrene similarly to the lamination of biaxially oriented 
polystyrene films to high impact sheet. Care must be taken 
in control of roll pressure as excessive pressure could rais 
the density of the low density foam. Figure 6 shows this 
laminating operation. The low density foam when laminated 
to high impact polystyrene can be vacuum formed into 
deep draws. The low density foam sheet by itself is not 
easily formed into deep draws. Also, the high impact poly 
styrene exhibits the rigidity, toughness, and heat distortion 
required in many packaging applications. The low density 
foam would aid in rigidity but more notably would enhance 
the insulation. 

The 30-35 pounds per cubic foot foam can also be 
by the 
described above but roll pressures are not so critical in this 
case. A laminate of this type would produce an insulating 


package fulfilling such requirements as heat distortion, 


methods 


laminated to polystyrene 


high impact 


toughness, rigidity, thin wall, and insulation. 

Low density foam having thin sheets of high impact 
polystyrene laminated to both sides produces an unusually 
low cost rigid sheet. For an example, % inch polystyrene 
foam with 0.010 inch high impact polystyrene on each 
side has about the same raw material cost as 0.035 inch 
solid high impact polystyrene sheet. This laminate sheet 
shows promise for applications such as display and ad 
vertisement signs, and shallow drawn trays. Deep drawn 
parts have not proven successful to date due to gassing of 
the foam during heating. Match molding or pressure form 
ing may be suitable forming methods for this laminate 
sheet because lower forming temperatures and hence less 


gassing could be used 


Vacuum Forming 

Extruded polystyrene foam sheet at the densities pre 
viously discussed have been vacuum formed by the same 
techniques used for impact polystyrene. Difficulty has, how 
ever, been encountered in deep draw forming of the lower 
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density sheet. The diffic ulty lies in the fact that sufficient 

heat to make the foam sheet form prope rly can also cause 

the foam to deorient thereby making a brittle product 
Successful forming of this material has been restricted 


to shallow straight draws, drapes, and comparatively 


shallow plug assisted draws. However, higher density 


sheet has been successfully formed by all the standard 
forming techniques including deep draw plug assist form 
ing. The container shapes which have been plug assisted 
from this higher density sheet are the seven ounce tumble: 
and cottage cheese container 


foam-high impact 


Vacuum forming of the polystyrene 
polystyrene sheet laminates are performed in normal tech 
niques, With the low density polystyrene foam 


the temperature range for optimum forming is rather criti 


howeve I 


cal inasmuch as overheating will destroy the foam and in 
sufficient heat will produce poor detail or result in tearing 


of the foam. 


Safety 

Che 
fammable hydrocarbon 
taken in working with the material. It has been determined 


polystyre ne 1s i 


therefore be 


foaming agent in expandablk 


Precautions must 
that explosive concentrations of the gaseous hydrocarbon 
exists around the die orifice and around pilings of purg 


Smoking, welding, and inade 


that results from startup 
quate electrical wiring that may result in sparks should 
thus be avoided. An exhaust hood directly extru 
sion die for removal of combustible fumes is desirable. A 


over the 


fumes mini 


fan blowing across the die can remove thes« 
mizing the hazard, but the room should be well ventilated 
as with time it would be possible for a concentration of the 


hydrocarbon to be built up within the whole room 


Conclusions 
The extrusion of expandable polystyrene is a 


interesting field. Its low cost, insulation flexibility 


new ind 
and at 


tractiveness can open many new markets 





A New Test For 
Polyethylene Printability- 


The Inclining Platform Tester 


t the tre 


to iMmpro ( tne 
The M 


est iblishe d mie thods 


lest } the Chapman lest 


scribed by Wechsberg & Webber 


This article describes a 


cl 
found 
urements are made on a special 
the 
clination at which uniform drops 
of distilled 


ted 


itv not 


nstrument ol angles of in 


water slide from 
angles 


the 


surtaces Che se 


ire found to correlate with 


tability of the surfaces 
Treating Methods for 
Polyethylene Surfaces 
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itment 


Ini luce 


lesirable combination of accuracy with speed und 


in previous methods. In 


surtace 


on polye thvlen 


printability may be measured by several 


the (¢ ellophane I up 


ind a test recently de 


) 


new technique which offers a 


| simpli¢ 


this new test meas 


} ! 
Instrument provides data which 
extruders, printers, and converters 
J 
can use to determine how much 


preprinting treatment will be necessar) 


Figure 1. The inclining platform tester. Instru 
ment measures angles of inclination at which of 
of distilled water 


uniform drops 
treated plastic surfaces 


T. F. McLaughlin, Jr., Polychemicals Department 
E.I.du Pont de Nemours & Co., Inc 


The claims in several of the patents for processes to 
render the surface of polyethylen printable as well as the 
results of spec ial studies performed by Du Pont’s Research 
Division (1 point to the formation of polar groups in 
the polyethylene surface structure. These polar groups may 
be formed by numerous combinations of chemical reactions 

the 
iddi 
and the polyethylene it 


Chey 


localized 


involving components — of 


flame, the air, chemical 
tives 
self 
the 


combustion 


accelerated by 
heat of 


by 


are 
intense 
by corona, or 


photochemic al action 


Standard Test Methods 

Che standard tests commonly 
effect of 
pre-printing treatments on poly 
the 


materials to 


used to determine the 


surtaces 
adhesion of other 
the treated surface 

Two such tests rate the 
ity of 


surtace 


ethvlene measure 


abil 
a treated polyethylene 
to hold a flexographic 
type ink. The Cellophane Tape 
Test (4) is a rapid, qualitative 
evaluation. In this test the taps 
is pressed against an inked sur 
face and then removed with a 
quick pull 


the amount of ink remaining on 


A rating is given to 


the surface. The Chapman 3 
Test utilizes the ink as ad 
hesive identically 
treated film surfaces. An Instron 
or similar type of universal ten 


an 


between two 


sile tester is then used to pull 
the two surfaces apart giving a 
quantitative measure of — the 
bond strength 

Another test recently de 
scribed by Wechsberg & Web 
ber 5) measures the adhesion 
a special pressure sensitive 
directly to the treated 


slide from tape 


surtace 
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Principle of Inclining Plane Printability Test 


\ satisfactory ink or glue must show an affinity for (i. 
wet) the solid surface upon which it is applied. This affin 
ity to the surface by liquids can be defined in terms of the 
contact angle formed between the surface and the drop of 
liquid resting on it (1). Complete wetting occurs when the 
contact angle is zero while angles greater than zero indicate 
lesser degrees of wetting. It has been shown that the con 
tact angle of a drop of distilled water resting on a surface 
of treated polyethylene can be correlated with the final ink 
adhesion (1). The actual contact angle measurement, how 
ever, requires rather intricate and precise optical equip 
ment 

The same wetting of the surface by liquids that defines 
the contact angle system can also hold the liquid drop in 
place against the component force of gravity as the surfac 
is slowly tilted at a constant rate from its original horizon 
tal position. The angle of inclination at which a standard 
size liquid drop begins to move thus becomes another cri 
terion of surface wettability. A more intense surface treat 
ment, inducing greater wettability of the surface to a liquid 
drop, will require a larger component of gravitational force 
to cause the standard size liquid drop to slide from the 
surface. This larger component of gravitational force is ob 
tained by inclining the surface to a greater angle from the 
horizontal. A correlation is thus obtained between intensity 
of surface treatment on the polyethylene and the angle of 
inclination 


The New Instrument 


The new instrument and procedures for conducting such 
angle of inclination measurements are both simple and 
rapid. A photograph of this instrument is shown in Figure 
!. The test platform upon which the sample is mounted has 
a flat section on its surface to serve as a support for flexibl 
materials such as films. 

In the 
platform must be horizontal to give a zero reading on th 


starting position the arm supporting the test 


indicating dial. The test platform can be removed from its 


g 
supporting arm for mounting of the sample by a spring clip 
, 


( Figure Che supporting arm is driven by a small syn 
chronous electric motor with gear train; it moves at a rate 
of one degree per second. The indicating dial on the side 
of the instrument is geared to move at four times the speed 
of the arm hence one complete rotation of this dial corre 
sponds to the maximum inclination of ninety (90) degrees 
of the supporting arm. The indicating dial is graduated in 
increments of one degree 

A convenient clutch arrangement on both the supporting 
arm and dial gears permits manual resetting of these com 
ponents. This feature adds greatly to the speed of operation 
of the instrument 

lo provide a standard drop of liquid to the sample on 
the test platform 
dermic needle (No. 18) is mounted above. The piston from 
the syringe is replaced by a flexible rubber bulb to permit 


a small syringe with a shortened hypo 


the dispensing of individual drops of uniform: size. The drop 
dispensed by this size needle has a volume of 0.02 ml 
which is one-half that of the standard size dispensed by a 
laboratory burette (0.04 ml 


Test Procedure 


A specimen of treated film or laminate is cut and 
clamped to the test platform. On this platform a % inch flat 
area is provided to permit a slight stretching of the film 
The test platform is placed on the end of the horizontal 
support arm where it is automatically centered and leveled 
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Figure 2. The test platform can be removed from sup 
porting arm for mounting of sample 


by a key slot 
center of the platform so that the drop will fall on the flat 
section. For best results the tip of the needle should be no 


Che syringe 1s positioned directly above the 


more than % inch above the surface being tested. To assur 
uniformity in the sizes of the drops formed from the No. 18 
hypodermic needle the first drop to release should be in 
te rcepted with the blade of a spatula or plece ot paper and 
the second drop permitted to fall onto the polyethylen 
surface. For re produc ibility of results distilled water was 
used in all tests conducted with this instrument 

With the 
with the 


nism is started by pressing the button 


test platform in the horizontal position and 
electric 
inh the 


dial indicator set at zero the drive mecha 


electric cord 
switch. The supporting arm with test platform tilts at a 
constant rate of one degree per second until the drop bi 


At this 


instant the stop button is pre ssed securing the entire mecha 


gins to slide down the inclined surface (Figure 3 


nism in its inclined position The angle of inclination can 
then be 


In addition to the intensity of surface treatment a number 


read from the indicating dial 
of variables can influence the angle of inclination at which 
tilted 


These variables include the ambient temperature 


the standard drop of liquid begins to move on th 

surtace 

and relative humidity, additives in the base resin 

ing conditions of the resin, surface tension of the liquid 
the contact of with the 


question Similarly the accuracy of the test is determined 


proc ess 


and foreign material surface in 
by the tightness of the specimen on the platform and the 
ibility to detect when the drop first moves down the sur 
face. To obtain reproducible data it is important that these 
controlled 


conditions be 


Results 


Consistent readings were first obtained for the 
inclination at which a drop of distilled water slic 
untreated 


19.0 


treated surfaces of polvethvlene film. An 


whose mean angle of inclination measured 


was tested and statistical calculations revealed that 95 


lll values were within 1.54 degrees 


For treated polye thvlene surfaces. a correlation has bee 
shown to exist between the degree of preprinting treatment 


and the angle of inclination at which a drop of distilled 


surtace )| 


water slides from the The consistency of data 


tained seems to confirm the reliability of this test 





Figure 3. Drop beginning to slide down inclined sur- 
face 
The Ch 


tporraett 


lest for printability of polyethyl ne films 
renerally acce pted as the most quantitative ink adhesion 
of treated film which had been graded by 


this 


test. Samples 
I 


Test ilso graded by new mstru 


ment to obtain a direct comparison. Figure 4 shows a plot 


the ¢ hapman were 
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Figure 4. Degree of treatment of polyethyiene film as 
measured by the tilting tester 
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Figure 5. Ink adhesion of polyethylene film as meas- 
ured by the Chapman Peel Test 


of the angle of inclination vs. the level of treatment on the 
surface as indicated by the settings on the electrical corona 
discharge treating unit. Figure 5 is a plot of the Chapman 
Peel Test values for ink adhesion vs. the same settings on 
the treating unit for the identical samples as in Figure 4. 
These data point out the variation in ink receptivity of 
polyethylene film with increasing intensity of treatment at 
different film speeds. 

This type of data can be used by extruders, printers, and 
converters to predict the level of preprinting treatment 
necessary to achieve adequate ink adhesion. A comparison 
between Figures 4 and 5 indicate that this new instrument 
can be used to measure the extent of preprinting treatments 
on polyethylene surfaces. Since the affinity of the drops ac- 
tually gives a measure of wettability over a small area of 
the film surface, non-uniformity of treatment can be readily 
detected by a wide variation in data from the same samples 

Other potential uses for this new instrument may be in 
the determination of surface roughness of untreated poly 
ethylene (a similar technique has already been used to 
measure the surface roughness of metals (13)), and in the 
determination of rate of additive migration to the surface 
of polyethylene film. In this latter case, the parameter of 
time would be used with the angle of tilt. 
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Determination of 


The Effect of Annealing 


On Residual Molding Stresses 


Method makes possible calculation 
of amount of residual stress, in p.s.1., 
in molded plastic articles 


L. B. Allen 


International Business Machines Corp 


L. molding thermosetting materials, normal design cri pirical design rules of the past. To facilitate a more scientifi 
teria and specifications are intensified whenever metallic solution of future similar problems a comprehensiv pro 
inserts are included in the part. Over the years selection gram has been set up at IBM to explore the various methods 
of these criteria and specifications has become common ot stress analysis and apply the results to mold design and 
place, and a core of empirical knowledge is now availabl material application. An early phase of this program will 
to experienced molders and designers. he discussed in this paper. This method, since it is a direct 
Frequently, however, some design or material precau measurement of residual stresses, avoids costly and time 
tions taken by molders to avoid cracking are either super consuming mass testing 
fluous or meet with little success. In the latter case, post 
baking or annealing of the parts is frequently performed The Method 
Reliable evaluation of such a procedure often requires The practice of this method involves the use of brittle 
large-scale statistical sampling followed by mass thermal lacquers manufactured under the trade name of “Stress 
or mechanical shock testing. Such a procedure insures that coat’®. These lacquers or thei equivalents are solutions 
sufficient reduction of residual stresses has been obtained f wood rosins in carbon disulfide. They have the useful 
to prevent excessive cracking in usage property of being extremely brittle and very sensitive to 
In the business machine field, molding with inserts is mall strains. The coatings exhibit sharp cracks in a direc 
increasing in both volume and number of applications, an 


many successful part designs deviate from some of the em t cou ademark of the Magnaflux ¢ 


(Stresscoat* Hole—Drilling Technique) 
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e <4 Figure 1. Idealized 
Trade mark Magnoflux residual stress patterns 
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varticular 


| cle sired 
drilled to 


sonsitivity \fter proper drying 


i depth equal to the diameter of the drill 
ly The location of the hole is gem rally in an area 

gh stresses, determined either 
sually observed to be the 
umnediately 


by prior experiments or 
zone most prone to cracking 
ifter drilling the area around the hole is sen 
sitized by ipplic ition of a red dye etchant, or by means of 
enth ipplic ition of cooled air In either case, the r 
ultant crack pattern is subsequently made visible by ,the 

red dye in order to facilitate observation and evaluation 
The outer | of the crack pattern are then 
marked for calculation. The calculation is a simple one and 
consists y of a miutiplication of the ratio of pattern 
over the hol factor of 
tensile modulus of elasticity 
is the 


ound ries 


mere ly 
clist diameter, times a 700 


times the 


Phi umount of residual stress present in psi 
immediately around the periphery of the hole. For 
the pattern be photographed, enlarged 
ind the required ratio picked off with a seale or a 


result 


oO 
reate! 
ecuracy 


marked 
liper 
Figure $3 
esidual 


may 


illustrates the 


stress 


equipm¢ nt necessary 
isurements. Where 


tor 


simple 
the laboratory 


me atmos 
would 


Che use of a hand drill Ora slow speed powell 


necessary 


. 
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Factors Affecting 
Accuracy of Method 


The use of too fast a drilling rate causes 
local overheating and working of the 
molding material and may make a con 
tribution which would tend to obscure part 
or all of the residual stresses 


The temperature and relative humidity 
may change between coating time and 
testing time. This will affect the sensitiv 
ity of the coating used and thus will af 
fect accuracy 


Too rapid sensitization after drilling may 
cause erratic and unduly large crack pat 
terns. This would tend to make interpreta 
tion difficult, and results in unduly high 
Stress values 


The application of too thick or too uneven 
Qa coating of lacquer may result in inac 
curacies due to solvent retention, flaking 
of the coating, or erratic cracking 


Accuracy: 


under laboratory conditions, 5-10% 
under field conditions, 20-25% 











dr ill IS preferabk 


along with carbide tipped twist drills 
A detailed discussion of spraying technique ind testing 
given in references 2 and 4 

Due to the highly 
used as a solvent, and its low flash point, extreme care must 
be taken in practice It is desirable to confine ll 
spraying to a well ventilated way 


ill sparks 


toxic nature of the carbon disulfide 
most 
room from 


and flames 


Experimental 


iS PossiD 


mold WilS d 


lo simulate aS many rat sign contmecncies 
experimental stress studies, a transtes 


which vielded a part ame nable to the following 


a) Insert cutaway design may be varied 


¥ mt a wt Se 
aw vt : 
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Insert be varied. 


The number of inserts may be varied. 


sp CMI may 


Insulation thickness over the inserts may be varied. 
Strain gages may readily be mounted on the part 
Che inserts protrude in such a fashion that tensile 
or compressive loads may be applied to the part 
for measurement of peak stresses using strain gages 


or birefringent coatings 


Figure 4 is a photograph of a representative test speci 
with a fully deve loped residual tensile stress pattern 
part is transfer molded, since the 
molded molded 
limits the types ot materials which can be studied 
types ol fillers, and the of How of 


materials. Preforms are used generally with electronic pre 


majority of our mm 


parts are using this process. This of 


rane the molding 
iting as a step inn the process 

that the 
{ the stress pattern was markedly reduced if the parts wer 
nnealed. Since it was felt that this technique might be 


trite al 


Karly in the investigation, it was found extent 


useful to plastic s engineers as a method to evaluat 
g effects, or to establish an optimum anne aling schedule 


Figure 5 is a curve 


the effect was examined rather clos« ly 
residual stress plotted against annealing time at 300°] 
Note that the major annealing effect occurs in the first 6-10 
ours. At lower temperatures, the drop is much less steep 
to be 

] 


tween high and LOW 


There ippear differences in residual stress behaviow 


modulus materials under the same 
experiment il conditions. It can also be seen that the initial 
re sidual t nsile stresses may corn dange rously close to the 
ctual tensile strength of the material 
preciable mechanical shock would tend to crack 


has been observed in experimental work. In 


In this case, any ap 
thermal Or 
the part rhis 
me cases where low strength material was used, no un 
cracked parts could be molded unless a fairly thick plastic 
laver was used 


nolding 


and annealing was done immediately after 
Figure 6 illustrates this point rather graphically 
This is a plot of residual stress against annealing time at 
00°] for thicknesses 
The effect on crack resistance of increasing the 
well known 
emi-quantitative data on this effect has been lacking. Not 


that as the 


several material over the inserts 


material 


thickness is However, quantitative or even 


material thickness increases, the initial residual 
but the drop off occurs within the sam 
le”. little im 


decrease a 


tress was lowe 


nnealing time span. At thicknesses above 


wovement was Obtained by annealing The 


easured residual stress w is linear over the thickness rang 


tudied igure 


This is shown in 


-~ . 
te 
vw 
5 


* 


~ 
> . 


. 


<4 Figure 4. Representa 
tive test specimen with a 
fully developed residual 
tensile stress pattern 
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<4 Figure 5. Residual 
stress vs. time of anneal- 


ing at 300°F 


Some work on actual production 
parts has been done. One of these 
parts is shown in Figure 8. This part 
density 


has a very high volume 
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Figure 6. Residual stress vs. annealing time for 
ferent insulation thickness over inserts 


of metallic inserts. The two = flat 
sides are brought to dimension by machining. After machin 
ing it was found that the angular distribution of dimensions 
was changing due to the part stress relieving itself as a re 
sult of material removal. An annealing schedule determined 
by this method was given prior to machining. Marked im 


rovement in this tendency resulted. 
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Formulation of 


Polyamide-Epoxy Fairing 


Compounds for Automobiles 


D. E. Peerman and D. E. Floyd 
Journal Series No. 234 


Research Laboratories, General Mills, Inc 


"i are two general types of organic solders (fairing Formulating A Plastic Solder 


compounds) to be considered for use on automobiles, th A plastic body solder based on polyamide-epoxy blends 


polyester type and the epoxy type (1). The first type, poly 


ester-based, is used to some extent in the repair and main 


has four major components 


|. Versamid Resin 125, a polyamide resin 


tenance field because it is low priced and quick setting. It Kl 
undiluted 


Epoxy resin (low molecular weight 
Bakelite’s ERI 
Ciba’s Araldite 
Shell's Epon S28 « 

3. Fillers 
Kaolin type 

Aluminum Flake (¢ ompany 


has the disadvantages, however, of having relatively poor 


sonic 
adhesion, a high degree of brittleness and mediocre work - a 
; 6010 
ability. It is generally considered unsatisfactory for new-cai E 891) 
é ‘ ¢ - 0 | OT! ~ 
production 
Kaolin ( 


Georgia ompany or 


The second, or the epoxy type of organic solder, is the clavs 
type which currently has the greatest chance of succeeding 
in the quality-conscious, new-car field. The commonly used 
amine and anhydride type curing agents, which are suc 


cessful in other epoxy applications, are not satisfactory for 


DESIRED HANDLING CHARACTERISTICS 
OF PLASTIC FAIRING COMPOUNDS 


Component Ratio, 50/50 
Adequate Trowelability for Application 
Good Thixotropy to Control Flow 
Contrasting Color in Components for Easy 
Identification and Visual Blending Effi 
ciency Check 

5. No Foaming On Cure 


use in an epoxy plastic solder. The acid and anhydride 
types of curing agents, for instance, are far too slow for 
the automobile production line since they require tempera 
tures of at least 300°F. for long periods of time to obtain 
a satisfactory cure. The short chain amine hardeners, on 
the other hand, are too slow at room temperature and too 
fast at elevated temperatures. If allowed to cure at room 
temperature, they would require 20 to 30 minutes mini 
mum, and this, of course, is far too long for the production 
line type of assembly. If heated to elevated temperatures 
to hasten the cure, the heat of exotherm causes blowing 


PHYSICAL REQUIREMENTS 


air bubbles, and charring. 

The coreactant most promising for use with epoxies to 
form high quality body solders are polyamide resins (2). By 
using approximately equal portions of Versamid 125 
low molecular weight, fluid epoxy resins, it is possible to 
obtain cures in 2 minutes or less by several practical means 


° with 


® Versamid is the trademark for polyamide resins produced by the 


Chemical Division of General Mills, Inc 
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Strong Adhesion to Body Steel 

High Impact Resistance 

Resistance to Dinging 

Low Temperature Shock Resistance 
Paintability 

Uniformity 





Aluminum (Metals Disintegrating Com taking the average of the entire set of measurements we 
Alcoa and Reynolds subtract the individual measurements from the mean. Add 
lron Oxide (Metals Disintegrating Company ing these results in horizontal and vertical columns we 
ge Iron (Hoeganaes Sponge Iron Company find that the type and percentage filler is thus easily chosen 


from any group of measurements. In the case in point, 30% 


rh xotropic Agents 
Bentones 34 & 38 (National Lead Company filler level is the optimum filler level and iron oxide is 


Amorphous Silica (Cabot, Monsanto & Davison chosen from the four fillers as the best in resistance to 
Carbon Blacks (Binney & Smith, Cabot impact 
Combinations of fillers frequently give results not ob 
formula leaves many blank places which  tainable through the use of a single filler. Choosing the 
) before a finished plastic solder can be pro best ratio of filler in a mixture is simplified by using the 
# polyamide to epoxy resin must be de Latin Square technique 
unmount and exact type ol fillers to be added 


mined 3). and the correct amount and type 


THE EFFECT OF FILLER BLENDS 
ON ADHESION 


ent must be accurately established. Each of 

must not only be determined alone, but in 

me another. For instance, the optimum 304 50% 709 
particular type of filler may influence the 
type of thixotropic agent to be used so that Bend Strength Values in Pounds 
does not Sag under heat. Likewise, the ratio Sime (Chay 1:9 155 180 150 


» epoxy may limit the amount and type of a 
| . i a Ii i¢ arrie i 1 pe Alum ( lay | 100 95 120 


in be used to impart the right amount of oy a 
a Alum. ‘Clay, 3:1 200 175 175 


ce, heat transfer, coefficient of thermal ex 
her properties which must be considered Average for Entire Set 150 Ibs 
the most favorable type and amount of fillet ee , a 
the composition, we have utilized the Latin Deviations From The Average 
vent design. In this series of experiments the — 
corresponds to the ordinate and the type ol Alum 
sscissa. In this way, two variables can be Alum 

thus saving much needless ¢ xperimentation Alum 

iable is controlled and the other held con 


experiment design in the amount and type Sum 


Data above show the values of standard temperature 
bend strength obtained using three mixtures of aluminum 
ind Kaolin clay. Each of the mixtures was added in three 


concentrations—30, 50, and 70%, Again the average of the 


hike EFFECT OF FILLERS ON 
IMPACT STRENGTH 


10% ade 04 : entire set is taken and the deviations from the average ar 
calculated. Adding the vertical and horizontal columns, we 
come up with the finding that 30% filler level is optimum 
for this blend and that the ratio of three parts aluminum 
to one ot clay is the best of the three mixtures tried. 


Impact (Resistance) \ alues in Pounds 


lf we run the same mixtures, judging the results by im 
pact strength instead of standard temperature bend 


strength we obtain a square as shown below. 
ive of Entire Set 2.0 


Deviations From The Ave THE EFFECT OF FILLER BLENDS ON 
Sum IMPACT RESISTANCE 


Blend 3049 50% 70% 
Impact Values in Pounds 


Alum. 3 1.0 6.3 
Alum l 2.1 2.0 
Alum l 9.4 5.1 


(Average of Entire Set 3.9) 


Deviations From The Average 
mount ind type ot filler has been Sum 


tance to impact. In other tests othe 
Alum ! 0.1 


Alum 1.5 
Alum 5 2.4 


such as adhesive strength or resistance to 
values in the table are the weights of steel 
ise failure on impact All tests have been run 
nd the average of the two readings taken. After Sum . 5.8 
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In these two series the impact strength and the adhesive 
strength become optimum at the same filler level and with 
the same ratio of filler mixture. This is not always true. A 
compromise between obtaining impact strength or, for in 
stance, greatest adhesion, sometimes has to be made. 

By applying the above principles to a large number of 
mixtures or fillers, trying each at varying percentages, the 
optimum fillers and percentages are obtained. Since fillers 
constitute Only one of the component variables in the four 
fold plastic body solder, the correct ratio of polyamide to 
epoxy resin in the formulation must also be chosen 

To obtain 


heat distortion temperature a product containing 35% poly 


a thermosetting product having the highest 
amide and 65% epoxy would be used. This composition 
however, would give a plastic body solder which is far too 
rigid for the service conditions which it will undergo. It is 
necessary to use more polyamide than normal in body 
solder compositions to obtain the correct degree of tough 
ness and extensibility. As the percentage of polyamide is 
increased, the compositions become tougher and less rigid 
rhe less rigid the composition becomes, the greater is its 
extensibility. This property is exactly that which is required 
obtain the 


degree of dinging resistance the percentage of 


when good dinging resistance 1s desired. To 
maximum 
polyamide to epoxy would be increased until the compos! 
contains 60 to 70% 


tion polyamide by weight; however 


many considerations must be kept in mind during any 


formulating change in plastic solder 


If a very large percentage of polyamide were used in the 
composition, good results in extensibility of ding resistance 
would be achieved; however, impact strength at low tem 
peratures would be lost. Strangely enough the two proper 


ties become optimum at different ratios of polyamide 


epoxy. To obtain good low temperature impact resist 


ance it is necessary to maintain a fairly high percentage 
of epoxy resin in the composition. The exact ratio of pols 
amide to epoxy must be determined by the end use and 
customer acceptance 4 


Thus far, the methods of choosing the most favorabl 


fillers filler 


been shown how. the optimum polyamide to epoxy resin 


and content have been discussed and it has 


ratio may be obtained. The next major constituent to con 
sider is the thixotropic agent. Having done this we will 
have shown the routes to selecting each of the four basic 
ingredients in the plastic body solder. 


In choosing the 


best thixotropic agent for the plastic 
solder, it is well to remember that this is a two-compone nt 
system, one containing the polyamide resin, the other con 
taining the epoxy resin. A thixotropic agent which may b 
effective for one resin may not be effective for the other 
In the case of thixotropic agents as in ratios of resins a 
compromise is often necessary. There are problems to be 
overcome in usit any of the well known thixotropic 


ig 
agents. For instance, although Bentone 34 is an excellent 
thixotropic agent for both polyamide and epoxy, it imparts 
makes it 


to the finished composition a brittleness which 


difficult to pass the ding resistance test 

Since the polyamide can absorb moisture from the air in 
humid weather, care must be taken during storage of the 
polyamide and of solder components which contain it to 
avoid unnecessary exposure to moist air or moisture itself 
Containers should be kept closed. Precautions need to be 
taken also during the processing of plastic solder formulas 


such as during the blending of fillers into Versamid 125 on 
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a three-roll mill or other mixing equipment where a large 
surface area is exposed to the air. Absorption of moisture 
or entrapment of air can later lead to foaming during cure 
as with any volatile material, and the foaming introduces 
numerous problems which have already been discussed. 
Thus, by observing the correct manufacturing procedures 
as dictated by the chemical and physical properties of the 
ingredients, it is possible to achieve an organic solder of 


high quality and uniform characteristics. 
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Correction 


Blow Molding Equipment Directory 


listed as 
directory 


Machinery Inc was erroneously i blow 


manufacturer in last 


Boston Plastic 

lding equipment month’s 
page 625 Actually 
Modern Plastic Machinery 
N. J ind Boston Plastic 
Modern Plastic Machinery 
blow molding equipment capable of producing up to 1500 round 
Air requirements are 15 cu. ft. per 
pressure. Maximum mold di 
long; 91” wide; 12” stroke 


O.D 


this company merged last February with 
Corp., 64 Lakeview Ave Clifton 
no longer exists 

twin-station 


Corp manutactures 


containers (4-0z.) per hour 
ninute at 135-200 Ibs 
daylight; 36” 
i,” O.D. to 64” 


main line 
mensions are 28” 


Parison size: From 


Are YOU conversant with 
a foreign language? 


Are YOU familiar enough 
with plastics engineering 
to be able to abstract 
foreign magazines for our 
Plastics Around the World 
feature? 


- 


Please write to The Editor, SPE 
Journal, 65 Prospect Street, Stam- 
ford, Connecticut. 


At present we are particularly in 
need of abstracters for magazines 
from the following countries: Den- 
mark, The Netherlands, Norway, 
Spain and France. 





Figure 3 another 


ir view 


i half ha 


nt 
t 


r 


f the plunger nozzle and the mold cavity 


Cold Plunger Molding of Thermosets 


= ay 


Figure 2 shows the parts assembled in a small laboratory toggle 
which provides the mold clamping pressure. In the back 


diagramatically all essential features of the 
general arrangement of an automatic loader 


ne half of a four cavity 
the plunger cylinder 
the 


shown pres 
ritice may be 
it rope form 


nd The 


right are 
the 


id conical 


n center 


plunger ram een 


h 


me und in ct 
r hydraulic cyli ports are wn 


f visualization 


Figure 4 illustrates manual charging of the automatic loader. Thé 
small magazine with which this laboratory press is equipped car 
be charged with sufficient compound, in the form of pre-cut rope 
hour’s operation in less than one minute. Commercial 


have been equipped with automatic loaders of 
small rr lding 


view of the automatic loader is shown as well 
The 


view 


been removed in this 
for ne 
sufficient 


>€ 
for eight hours automatic operation on 


capacity 
require about ten minutes for manual recharging 


and these 


The Sequence of Operation is as Follows: 
sufficient 


the 
the 


between the plunger and cylinder is 

both to advance the cylinder and to retract it 

rresponding motions of the plunger ram. When 

charge of compound in the plunger cylinder is nearly ex 

hausted, after from 5-20 molding cycles depending on 

the plastic requirements of the mold, the plunger retracts 
fully and the cylinder is automatically recharged. No k 


»f cycle time is involved in recharging the cylinder 


plastic 
on 


lamping pressure is applied 
xdvanced which first brings the cylin 

of the mold then 
nds injects ¢ 


then 


ntoct 


( ed and 


ram | 


rifice 
4-8 se 
The plunger i 
the nozzle fr 
allowed 
stop 


nst the coni 
d of fr 


Id cavitie 


peri m Cc m 


m 


the 


1w 
s re 
m ¢ 

nly from 


Fricti 


ntly to remove 
The floating cylinder is 


by f 


if ficie 


nold 
tree trove! between n f 
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Pictures and sequence of operation (page 720) describe 


this new molding process —limited in application now—but 


ma ybe capable of molding phenolic and melamines 


one da) soon. 


_. article describes a more easily automated plunger 


molding method® developed primarily for glass fiber alkyd 
compounds as produced in extruded rope torm. Molds are 
designed exactly as for hot plunger molding excepting that 
the sprues end in a conical injection orifice at the mold 
parting line, rather than at a plunger cylinder. 

In the molding operation a floating cylinder with a semi 
spherical injection nozzle is brought against a conical mold 
orifice, the plastic is injected into the mold and the nozzle 
withdrawn after a few seconds of contact. The plunger 
atte 


charged by dropping a evlindrical charge of plastic mto a 


cylinder from five to twenty molding cycles is ré 
trough like center section of the cylinder 

Plunger cylinder temperatures of from ambient to as high 
as 170°F 
the cylinder o1 
ties such as back flow after retracting the nozzle 


may be used without danger of pre-cure in either 
orifice. Other anticipated possible difficul 


have not 


materialized 
In commercial application a number of advantages over 


hot plunger molding have been observed 


1. Cycles per hour are from 1/3 faster to twice as fast as 
hot plunger molding permitting fewer mold cavities 
> The method is more easily automated as recharging is 


Infreque nt and accuracy of we ight charged IS immate 


rial 


Figure 5 shows a number of parts which have been molded of 
SLASKYD by this process. Sprue losses vary from less than one 
percent on single cavity molds up to 55 percent on multiple 
cavity molds producing very small parts In all cases the loss is 
much Ik than for hot molding and ha 


1/5 to 1/2 a 


plunger varied from 


much 
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Dr. A. M. Howald 
Glaskyd Incorporated 


3. There is less waste of compound as there is no loss of 
cured material in cake form. 
4. Quality of parts produced is equal to and in most cases 


superior to hot plunger molded parts. 


It should be noted that the full injection pressure in this 


operation is exerted on the mold orifice and plunger noz 


zle. With both parts of hardened and ground tool ste: 
this is permissible with injection cylinders up to about 


~ 


inches in diameter and of any reasonable length. Should 
machines of larger Injection capac ity be contemplated it 
would be necessary to apply separate hydraulic cylinders 
to engage the nozzle and orifice and to transfer the plastic 
This precaution would eliminate danger of crushing the 
relatively small cone and nozzle 

Mold clamping pressure from 1-2 tons per square inch of 


lands included, are 


required and injection pressures of from 2- 


inch should be 


As additional commercial applications of the process are 


projected mold area, all cavities and 
$ tons per square 
available 


deve loped 


t 1s contemplated that clamping pressures for 
multiple cavity molds will be applied by conventional hy 
lraulic presses and that indexing machines with from two 
to six stations will he used whe re insert loading 1S involved 
Che Injection equipment would be essentially identical in 
both « 


iSeS 


Figure 6 shows parts and sprues obtained by cold plunger (lower 
and hot plunger (upper) molding of identical parts. In this case 
the mold has been designed to be reversible in order that it may 
be used interchangeably by the two molding methods. Material 

by the cold plunger method on these parts is 13 percent, by 
the hot plunger method 49 percent of the weight of the finished 
rts 


pa 


721 





New Epoxy 
Molding 
Compounds 


Paul E. Fina 


The Fiberite Corporation 


E XY molding compounds are the latest addition to the 


settir On individual 
compounds which 
but all 


| standpoint CPOXxy molding compourn be 
dered an import int addition to the field 


ention: | molding field 
the re 


my an 


other moldin 


ve in equal or better 


ure 


property from an 


ls 


should 


What They Offer 
\ cle t rile dl 


titer to the molding industry is necessary in order that thes 


explanation of what epoxy molding compounds 
ompounds find thei: proper pl ice in the field. Some of the 
uitstanding cl 


iracteristics ol epoxies are ce veloped below 


@ Inherent dimensional stability 


Cure involves a compl te addition type chemical re 


vith no by produc ts given off and no volatiles 
d 
esion to reinforcing filler of epoxy resins result in 
lding the filler 


integral 


resin ind reintorcement into in 


um mass 


¢ Molding pressures as low as fifty p-s.i. 
Un cue 
1 


OWS EPOX 


melt viscosity coupled with a sharp gelation 


molding materials to be formulated for ex 
eptior illy long flow into thin sections and around delicat 
erts 
The effect of 


draw in the part to be molded 


is with other thermosetting materials 


is not 
is critical 
the sharp ue lation charac teristics 


be 


‘ POXY 


ister may low 
ot the 


for ( 


lov 


mate 


of the 
| 


ling 


pressures because 
bonded mol 


flow 


| 
neit 


olds designed 


viscosity 


iS\ general purpose 


ire ag od Starting poit 
should he kept small 
materials to build 


for medium and low 


up back 


especially in transfer molding 


X\ pressure 
should bye 


formation of bubbles 


ti 4 


prevent au entrapment 





Epoxy Molding Compounds .. . 


closely approximate phenolics in molding 
techniques 

are inert in comparison to other plastics 
have no by-products involved or given off 
can be molded at low pressures 


They Could Mean 
for the Industry .. . 


low die costs 

molding around tiny pin holes, ceramic 
walls, wiring, etc 

lasting electrical and mechanical properties 
encapsulation by conventional molding 
techniques 

a material with lasting dimensional 
stability 








mold cavity and achieve 


fill of 


optimum molded density. 


maintain a smooth the 


e Maximum retention of electrical properties. 
1. Cure involves an addition reaction with no by-products 
released, such as ammonia or water, as in some other 
molding compounds 
2. Adhesion of ej to filler 
cludes moisture absorption by the normal capillary 
effect 
3. Ether linkage 
notably stable 
of degradation are held to a minimum which maintain 


the effect of high heat 


»OXY resin reinforcement. pre 


1s 


formed in cross linking during cure 
to chemical action. As a result, produc ts 


electrical properties under 


ind or humidity 


® Maximum retention of mechanical properties. 
|. Excellent » filles 

ment 

No volatile entrapment to interfere with function of 

filles heat 


and moisture 


adhesion of epoxy resin t reinforce 


> 


reinforcement under adverse conditions of 


e Chemical resistance. 
Resistance of ether linkage to chemical attack particu 
larly hot caustic solutions, is unique for thermos« tting 


materials 
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New Epoxy Molding Compound 





Comparing Epoxy with other Molding Compounds” 


General General 

Purpose General General Purpose General General 

Mineral Asbestos Purpose Purpose Dially! Purpose Purpose 
Property Epoxy Melamine Alkyd-1 Alkyd-2 Phthiate Phenolic Silicone 


Flexural Strength—psi 

Flex. Mod. of Elast 

Flex. Work to Break 

Maximum deflection MILS 

!zod Impact Strength ft.ibs 
inch 


A 
N 


tortion Pt.—C 
Measured at 23°C. 


lume Resistivity 

Megohn-CM 

wer Factor 60 cr 

wer Factor 1 KA 

wer Factor 1M.C 
Dielectric Constant 6 
Dielectric Constant 1K. 
Dielectric Constant 1M. 


Measured at 100°C. 


lume Resistivity 
Megohn-CM 
wer Factor 6 


wer Factor 


»wer Factor 
electric Constant 


electr Constant 


Dielectric ¢ nstant 


Measured at 200°C. 


1) The are resistance us 
® Data compiled by Fiberit 





Plan to Attend the... 


17th ANNUAL TECHNICAL CONFERENCE (ANTEC) 
January 24-27 at 


the Shoreham and Sheraton Park Hotels 
in Washington, D. C. 


sponsored by... 


The Baltimore-Washington Section of 
The Society of Plastics Engineers 


For information, write General Chairman Dr. Gordon M. Kline 
National Bureau of Standards, Washington, D. C 
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...another way high-density polyethylene 
IMPROVES YOUR PRODUCT 








TYPICAL PROPERTIES OF DMD-7000 


Properties ASTM Test Typical Value 
Density, gm/cc D 792 0.96 
Melt Index, gm/10 min. D 1238 5.0 
No-Load Heat Distortion 

Temperature* 130°C. (266°F 


Secant Modulus 
stiffness), psi D 638 150,000 


Tensile strength, psi D 638 4600 
Ultimate Elongation D 638 15 
Durometer Hardness ‘‘D’’ D 1484 65 


* Obtained on injection molded specimens 




















STRIKING APPEARANCE can lend considerable appeal to any 
A product. These injection-molded stock jars show how it's 
possible—with the gloss and luster provided by Bakerre Brana 
high-density polyethy lene DMD-7000. Gloss is just one of many 
sales points for products made of high-density polye thylene. 

Exceptional toughness, rigidity, and dimensional stability are 
additional advantages of DMD-7000 which are found in these 
jars. They'll take extraordinary abuse in handling and shipping, 
and still hold their exact shape. Highly chemical resistant, they re 
unaffected by corrosive contents—a factor that broadens their 
usefulness. And with only one-fifth the weight of glass, these 
high-density polyethylene jars result in a substantial saving in 
shipping cost. 

You can look for improvements like these when you specify 
BAKELITE Brand polyethylene Select from the wide range of 
polyethylenes available to get the best combination of propet 
ties for your product. Besides the low, medium, and high density 
types, investigate the new polyethylene copolymers, notable for 
exceptional toughness, stress-cracking resistance, and long flex 
life 

Call on our technical knowledge and plastics experience to 
aid in applying these materials to your product. Mail the coupon 
today or write a des¢ ription of your requirements directly to 
Dept. BT-132, Union Carbide Plastics Company, Division of 


Union Carbide Corporation 


UNION Dept. BT- 132 


Union Carbide Plastics Company 


CAR 24] DE Division of Union Carbide Corporation 


4 


30 East 42nd Street, New York 17, N.¥ 
Please send me information on BAaKEL! 
sity polyethylenes with part 
erties 





a 


ipplicatio 


These stock jars, made by Celluplastic Corporation, Newark, N. J. dis 
play the high degree of gloss available in products molded of BakeLir 


high-density polyethylene DMD-7000. 
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DOW'S CLINICAL 


Cid 


APPROACH TO HEALTHY 


PLASTICS APPLICATION 


CALCULATING CREEP AND STRESS RELAXATION 
FROM LONG-TERM DATA 


For design engineers concerned with 
calculating the effects of stress and strain 
on plastics materials, particularly in de- 
signing for long-term applications, the 
Equations of State (Fig. 1) permit good 
approximations, to which, of course, will 


be added a reasonable safety factor 


Obviously, long-term strength data must 
be used in the equations, since short- 
term or elastic data do not correlate with 
long-term service. For example, in de 
signing plastic lawnmower wheels, data 
obtained over a five-year period would 
normally be used because this period of 
time corresponds to a reasonable service 
life for this type of part. Below are ex- 
amples of calculating stress, strain and 
the modulus of elasticity, using long- 
term data from Fig. 2. These are simple 
situations. Often shock, high tempera- 


tures or other environmental factors 


must also be taken into consideration 


Example I: A tensile stress of 1000 psi 


will be applied to a part made of Tyril 


767. How much creep will occur during 
the first six months (4320 hours)? From 
Fig the Apparent Modulus at six 
months is 420,000 psi. Using Equation 


> 


a (Tension) 


1,000 
420,000 


0.0024, or 0.24% 


Then 
: elongation 


$ 
and € 
€ 


Example Ii: Where a known strain is 


placed on a part, such as a bottle closure, 


calculate the remaining stress (resist- 


ance) after one year. Assume the strain 
to be 0.42%. Apparent Modulus of 
Tyril 767 after one year is 380,000 psi. 


S=E €=(380,000) (0.0042) 1590 psi remaining. 
Example ttl: Creep is important in de- 
signing webbing and cloth from plastic 
monofilament. From Fig. 2, Apparent 
Modulus of Dow monofilament 
after 1% years is 70,500 psi. Under a 
stress of 1000 psi, creep is then: 


Saran 


en . 0.0142 h, or 1.42% elongat 
. n./inch, or 1.42% elongation. 
E 70,500 in. /inch, %, elongation 


Example IV: In a hypothetical filter 
sump for a home water system, the filter 
must last five years, and operate at a 
maximum internal pressure of 75 psi 
To insure a sufficient O-ring seal, total 
radial deformation of the sump must be 
less than 0.007 in., to prevent leakage 
Tyril 767 has good long-term strength, 
ease of fabrication and low cost. Will it 
be satisfactory for this use? The design 
is 980 psi (from 


~ 


strength of Tyril 76 
Fig. 2) over a period of five years 
(43,800 hours). From the following for- 
mula, solve for “P” (maximum allow- 
able operating pressure). 
${ r?(b?— 0”) ] ; 

ele? 120 psi. 
2.05 in 
2.30 in 

2.175 in 

0.035 


Change of inner radius, in. 


Inner radius 
Outer radius 
Normal radius 
Poisson's Ratio 


$=(design) Hoop Stress, psi 
P=(maximum allowable operating) Pressure, psi. 


Thus, the maximum allowable operating 
pressure for Tyril 767 is well above the 
operational maximum encountered in 
the water system. To determine total 
radial change of the O-ring: 


> 


af b’+-0° a 
Aa=P " _—vV ( . )-- 0.00225 inch. 
El b*—e’ b‘ —a“ 


Not only is the five-year design strength 
of Tyril 767 adequate for this applica 
tion, but it provides a safety factor of 
1.6 for operating pressure, and of 3 for 
the O-ring seal 


Many long-term data of the type used 
in the examples above, are being devel 
oped by Dow Plastics Technical Service 
Engineers for use by plastics engineers 
and designers. Such continuing Plasti 
atrics studies provide not only properties 
data, but also information on improved 
methods of design, molding and finish 
ing of plastics. For more detailed infor 
mation on these studies, write THE DOW 
CHEMICAL COMPANY, Midland, Mich- 
igan, Plastics Sales Dept. 1801EX7. 





AMERICA'S FIRST FAMILY 
OF THERMOPLASTICS 

Polyethylene 

PVC Resins 

Pelaspan 

Saran 


Styron 
Zerlon 
Ethocel 
Tyril 














EQUATIONS OF STATE 


THE DOW CHEMICAL 
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New Manual to Guide 
Section Operation 


G. Palmer Humphrey 
Chuirman, SPE Sections Committee 


(R. C. Molding Incorporated) 


T,. month Officers and Board members of all 


SPE Sections copies of SPE's new Sections 
Manual of Procedures”. The Manual make 


for the first time the successful procedures and know-how 


will rece lve 


will availabl 
that have been developed over the vears by SPE Sections 
related ¢ 
culmination of years of effort by 
Sections. SPE Council expressed its appreciation to them 


and by sections of ngineering societies. It is th 


SPE members from many 
at its meeting in Cleveland on May 16 by unanimously 
adopting the Manual with special commendation to th 
SPE members in Sections, on the 
on the Executive Office Staff, who made it possible by thei 


Sections Committee, and 


contributions 
In 1958 
the Society 
tor a Committee 
by establishing and publishing uniform policies of organi 


Council recognized that the rapid growth of 
and its Sections had 
ind a Manual to assist and guide 


urgent nee | 


sections 


created an 


tion and operation and by improving communications be 
tween the Society 
As a result, with the adoption of SPE’s revised Constitution 
1959, the SPE Sections Com 
was authorized and came into being. Its first assign 


ind publish a Manual of Procedure 


ind its Sections and among all Sections 


and By-Laws in February 


mittec 


ment was to compile 


400 600 800 1000 1200 


MAY 30, 1960 


Vv APPLICATIONS RECEIVED — Goal 1,800 by Feb. 1, 1961 Hi 


WY MEMBERS in good standing — Goo! 9,000 by Feb. 1, 1961 


MAY 30, 1960 


7000 7250 7500 
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1400 


7750 8000 8250 8500 8750 9000 


hi 


organize 


ACTION 


to assist Section Officers and Committeemen to 
ind operate their Sections effectively and in concert with 
ill other Sections 

Incorporated in the Manual are the best of the Section 
policies and procedures established by Council since the 
Society was founded 

As with other SPE procedures manuals, it is expected 
that some revision will be required from time to time to 
meet changing conditions In such cases, revised pages 
vill be mailed to replace obsolete pages in the loose-leaf 
manual 

In the conviction that maximum autonomy of Sections 
must be framework of the Constitu 
tion and By-Laws, rules and regulations have been limited 
to thos required to obtain uniformity continuity, 


partic ularly with re spect to finances, elections, and appoint 


maintained within the 


and 


ments 

One of the most important rules incorporated in the 
Manual Section election dates which 
changed by majority vote of Council (and also of Sections 
it its May 16, 1960 from 


fiscal-vear 


Was 


is the one on 


meeting, the calendar 


basis. The new rule now reads 


All Section Directors shall be elected in April to take 
office on July 1 (fiscal-yvear and all Section Of 
ficers shall be elected from the outgoing Board of Di 
rectors at a May Board Meeting, also to take office on 
July | 


basis 


So that Sections previously electing Officers and Board 
basis can effect a smooth and 
that Officers and Board 
nembers who assumed office on January 1, 1960, shall hold 
fice for 12 vears until June 30, 1961 

Your Sections (¢ believes that a careful review 
f this Manual 


Init mbe rS Ob a cale nda veal 


uniform transition, it was ruled 


ommiuttec 
veceptance of its guidance by you 
Section Officers Board 


bers will pay big dividends. It will 


ind 


and mem 


1600 1800 


increase vour efficiency and thereby 
make 


beneficial to vour Section members 


youl jobs easiel and more 

Suggestions for improvement of 
this Manual are 
but 


Since we 


e 782 


not only welcome 
are solicited by our Committee 
that 
gestions provide the best possible 


Manual 


as an up-to-date working tool, care 


youl 


realize sug 


ins of maintaining the 
ful consideration is assured 


Ple uAS¢ 


Chairman 


address vour ideas to the 


SPE Sections Com 


mittee 


e 8249 ® 


edited by Thomas A. Bissell 


SPE Executive Secretary 





CELLULOSE ACETATE FLAKE 


promptly available—in any quantity 


Celanese offers cellulose acetate flake in a variety of grades to basic industries such as 

plastics, sheet, film, fibers, protective coatings and adhesives. Specific applications include 

lacquer for paper, wire, and flashbulb coatings; film and sheeting for photography, graphic arts, 
and transparent packaging; molding powder for extrusion and injection molding of tool 


handles, tubing, and toys; and binders for color concentrates. Celanese ® 


——_— —_—_ —_—_— i 
Celanese Chemical Company, a Division of Celanese Corporation 
of America, Dept. 569-G, 180 Madison Avenue, New York 16, N. Y 
Please send data on Celanese Cellulose Acetate Flake. 


NAME__ a TITLE__ 


COMPANY _ 


Canadian Affiliate: Canadian Chemical Company Limited, Montreal, Toronto, Vancouver 
Export Sales: Amcel Co., Inc., and Pan Amcel Co., Inc., 180 Madison Ave., New York 16. ADDRESS 


city 








by Louis B. Allen, 
Chairman, Standards for 
Reporting Plastics Properties PAG 


Standards For Reporting 


PAG 
Progress 


Plastics Properties PAG Program 


his group was organized to fill a need the 
plastics field—uniformity in reporting basic raw 
material standards. This need in other fields re- 
sulted in the formation of ASA, ASTM, and joint mili- 
tary standards for electronic components, among others 
It is a need which is immediately obvious to designers 
and quality control people 
Anyone faced with the problem of a material choice, 
and subsequently a vendor choice, is immediately faced 
with a complex decision, if his application makes seri- 
ous demands on the properties of a material. In orde: 
to make the best decision he 


} 


must correlate physical 
data on the same class of materials from several manu- 
facturers. If he is impact 
finds that some companies report on notched samples, 
some on un-notched, both; Izod, 
some on Charpy, some on both. Some even use tensile- 
impact 


interested in strength, he 


some on some on 
methods. If he is interested in tensile elonga- 
tion he finds that one company used a 2” per minute 
cross head speed and another, 0.2” per minute cross 
Similar variations are noted in other test 
methods. It has been observed that non-standard tests 
are used and sometimes a test 
company which will show up the virtues peculiar only 
to his material. More important are the variations used 
to report the property values obtained. Some manufac- 
turers use arithmetic or algebraic average. Others use 
the minimum, the average minimum, a 
minimum, an arbitrary value 
arbitrary value below the minimum, and in some cases, 
this 
fusion is the variation caused by sampling procedures, 
molding techniques, and sample sizes used 

All of this is within the realm of reasonable ethics 
when a industry shows rapid 
growth. However, the plastics industry is now a mature 
one mechanical engi- 
neers and familiat 
with the multitude of these materials. It is 
time that they had available a background of physical 
and mechanical property data which are meaningful 
enough to permit useful comparisons between mate- 
rials. 

It is the function of this group to draft a standard 
form for reporting of raw material properties and to 
forcibly recommend industry-wide acceptance of this 
form. It is intended that ASTM methods be used where 
possible 


head speed 


unique is used by a 


guaranteed 


below the average, an 


values above the average. Imposed on all con- 


and is common new 


Large numbers of designers, 


materials engineers are becoming 


uses for 
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History 


The initial suggestion out of which this group arose 
was made by R. J. Hill, of Boonton Company in April, 
1958. A petition was prepared and submitted to Coun- 
cil. In September, 1958 the Group was given official 
acceptance. However, the actual organization was not 
accomplished until January, 1960. At this time, officers 
and task group chairmen were appointed. The initial 
listing pertinent tests in each was 
completed. These lists will be gone over in great detail 
among the various task groups for inclusion in the final 


tT ) 
iorm 


goal of category 


Present Officers (1960) 


Chairman: Louis B. Allen, IBM Corporation, En- 
dicott, New York 

Vice Chairman: Kenneth A. Erwin, Marbon Chem- 
ical Co., Washington, West Virginia 

Louis L. Lander, Union Carbide Plas- 
tics Company, Bound Brook, New Jersey 


Secretary: 


Task Group Chairmen 


Analytical Properties— Louis B. Allen, IBM Corpo- 
ration, Endicott, New York 
Thermal Properties—H. R 
icals Company, Montreal, Quebec 

Optical Properties—E. N. Robertson, Rohm & Haas 
Company, Philadelphia, Pennsylvania 
Mechanical Properties—David P. Norris, 
Carbide Plastics Bound Brook, 


Larsen, Carbide Chem- 


Union 
Company, New 
Jersey 

Permanence Properties—G. H. Williams, Bell Tele- 
phone Laboratories, Murray Hill, New Jersey 
projected activity of this group 


However, there is room for im- 
for the success 


The response to the 
has been heartening 
provement. It is extremely important 
of this Group to have an interested, enthusiastic, hard 
working membership. Why not extend your enthusiasm 
to encompass the PAG of your choice? 


edited by 
Frank W. Reynolds, PAG Administrator 
(International Business Machines, Inc.) 





When 


You Think of Epoxy Resins, 


Direct inquiries to Resin and Chemicals Division, Station E, Louisville 8, 


Come 


The newest 


curing agent for the 
EPOXY family—from 
Jones-Dabney Co. 


where Epoxy resins 


were developed... 


A New Flexiblizing Type Curing 
Agent For Improved Resilience 


EPI-CURE 855 is a new and modified aliphatic amine 

curing agent for EPOXY resins, which has resulted from the continuing 
development in the Jones-Dabney Laboratories, where 

EPOXY resins were developed 


For casting compounds, laminated structural parts, potting and 
encapsuleting EPI-CURE 855 provides several unique advantages 


Lower viscosity improves mixing and handling ease, eliminates 
the use of diluents in many cases and often lowers the cost 
of finished compounds 


Complete compatibility with EPI-REZ® 510 and similar resins allows 
faster and more uniform mixing. Bubbles come out faster and 
preheating and waiting periods before application are eliminated. Now 
you can handle compounds at lower temperatures with less sweat-out 


Longer pot-life permits larger batches and more time for 
application. After application there is more time for bubbles to 
surface and break resulting in better wetting. 


to the People Who Pioneered in Their Development and Manufacture! 


OWES OABNEY (0 
Division of Devoe & Raynolds Co., Inc 


Lovisville, Ky. Newark, N.J Los Angeles, Calif 
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This month’s column has been made possible 
through the contributions of these abstracters: 
Dr. Albert Lightbody (Australian Plastics and 
Rubber Journal) 

Evert A. Mol (British Plastics) 

Alexander Baczewski (L‘Officiel des Matiéres 
Plastiques) 

R. George Hochschild (Pensez Plastiques) 
Hans Mayer (Industrie Des Plastiques 
Modernes) 

Alfred L. Alk (Materie Plastiche) 

Leonard S. Buchoff (Materials in Design En 
gineering) 


Australia 
AUSTRALIAN PLASTICS AND 
RUBBER JOURNAL 

JANUARY 1960 


Between Australian 
Manufacturers 
pp. 25-26. 


Associations 
and Overseas 
Organizations 


760 Australian Companies have 
licensing agreements with United 
States organizations. The govern- 
ment of New South Wales, Aus- 
tralia, has recognized the advan- 
tages of effective representation 
in the U. S. A. and has established 
an office in New York under the 
control of a commissioner, Dr. A. 
Denning. This office will 
Australian manufacturers who are 
interested in arranging licensing 
or business affiliations with firms 
in the U.S. A. 


assist 


England 
BRITISH PLASTICS 

MARCH-APRIL 1960 
Injection Molding of High Density 


Polyethene—March, pp 100- 
104, April, 154-158 


The thermal properties of high 
density polyethylene make special 
precautions in molding design and 
press operation 
very important to keep the stock 
temperature as uniform as pos- 
sible, high density polyethylene is 
very prone to distortion due to in- 
ternal strains. The use of a pre- 
plasticizing machine is _ recom- 
mended and surface temperatures 
in the mold must be carefully con- 
trolled by special design cooling 
passages. Normal injection tem- 
peratures range from 200-250°C. 
for a melt index of 5.0 to 250- 
280°C. for a melt index of 1.5. 
Long injection times should be 
avoided. They may result in pack- 
ing and internal strains. The rate 
of cooling has a pronounced effect 
on the final crystallinity. Thus 
strict mold temperature control is 
essential. Other subjects discussed 


necessary. It is 
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were mold shrinkage, surface fin- 
ish, dry coloring, gate brittleness, 
and distortion. Gate brittleness 
can be overcome by temperature 
control of the sprue area, starved 
feed techniques, and correct de- 
sign of the base of the article. 


France 


L‘OFFICIEL DES MATERIES 
PLASTIQUES 


APRIL 1960 


Non-Supported Films—pp. 297- 


301 


Various procedures for the man- 
ufacturers of films consisting of re- 
alginic 

refer- 


generated cellulose or of 
acid are given. 32 patent 


ences 


Shaping of Hollow Articles—pp 
303-307 
Plastic sheets can be formed by 
heat and pressure, lattices yield 
bottles and the like by dipping, 
PVA solution and cuprammonium 
cellulose are coagulated on molds 


59 references 


Problem of Industrial Hygiene 


pp.313-317 


The inhalation of dust or of 
breakdown products of many plas- 
tics is sometimes only obnoxious 
but very often it may be extremely 
Poly (tetrafluoro)ethy- 


when 


dangerous, 


lene eg heated, causes 
grave pulmonary irritations. Sev- 
eral monomers are systemic poi- 
sons, most of all acrylonitril and 
styrene. Vinyl chloride though is 
Dermati- 


polyesters 


comparatively harmless. 
tis 1s caused often by 
and epoxy resins. General sugges- 
tions as to improved hygiene fol- 
low. The author points out that 
some persons might be sensitive to 
from rubber 


chemicals exuding 


gloves or contained in protective 


hand creams 


PLASTICS 
AROUND 
THE WORLD 


INDUSTRIE DES PLASTIQUES 
MODERNES 


MARCH 1960 


AUUUUUUUUUUANNUUUUUEAAAAAAUUUUUTAT 


Polyvinyl Acetates 


This issue is dedicated to the 
field of Polyvinylacetates. The 
general introduction describes the 
manufacturing methods for poly- 
vinylacetate at the factories of 
Hoechst Farbenwerke in Germany. 
The use of their dispersions (trade- 
marked Movilith) through the 
paint industry is described by Dr. 
August Schaefer, possible and ad- 
vantageous applications in the 
building industry are presented 
by Dr. Joachim Ebigt, and Dr 
Peter Jeckel suggests a variety of 
industrial uses for this type of 
material, mainly along the line of 
insulation and protection. A new 
development is a method of mold- 
ing shock resistant articles by us- 
ing fibers, impregnated with poly- 
vinyl acetate as the molding mate- 
rial 


PENSEZ PLASTIQUES 
JANUARY 1960 


The Ko-Malaxeur in the Plastic 
Industry—pp. 17-20 


This is a review of a novel type 
of extruder which has been devel- 
oped during the past ten years. Its 
principle consists of a screw with 
lands which are sectioned into 
three sections, with an open space 
between each land section. Each 
of the open spaces or voids is posi- 
tioned in such a way that it corre- 
sponds to a tooth in the barrel 
These teeth mesh with the lands 
rather loosely to allow passage of 
the plastic mass between the voids 
and the teeth of the barrel. Con- 
trary to the normal rotary move- 
ment of an extruder screw, the 
screw of the Ko-Malaxeur also 
moves in a back-and-forth fash- 
ion. Thus when the machine is in 
operation, each land 
the center of the preceding flight 


retreats to 
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HIGH DENSITY 
POLYETHYLENE 
PROFIT PARADE 











Sheet From Grace Plastic Improves Protective Equipment 


The 1960 football season will see a major improvement 
in protective equipment, resulting from the combined 
ideas of the Panelyte Division of St. Regis Paper Com- 
pany and Rawlings Sporting Goods Company. Panelyte, 
a leading extruder of thermoplastic sheet, recognized the 
selling advantage which could be obtained by improving 
the impact strength, among other properties, of plastic 
sheet by using Grex high density polyethylene. Rawlings, 


a customer of Panelyte, was quick to take advantage of 


these properties by using sheet made from Grex to im- 
prove their protective football equipment. The end result 
is the Crusader brand shoulder, hip and rib cushions 
now being introduced by Rawlings. 

The parts of this redesigned protective equipment are 
many times stronger than the fiber used in conventional 


equipment. They are flexible enough to provide increased 
shock absorption and better body fit. They show less 
splitting orcracking than fiber, are impervious to perspira- 
tion and are unaffected by temperature changes. 
Product advantages such as these—made possible 
through the use of high density polyethylene—are paying 
off for both Rawlings and Panelyte. Advantages of your 


using this Grace plastic could be equally 


product 
profitable. 

Find out exactly what high density polyethylene offers 
for products in your field by calling in the experts. Grace 
has the production facilities, technical service and experi- 
ence to help put your new product in the Grex profit 
parade. Everyone says we're easy to do business with 

Grex is the trademark for W, R. Grace & Co.'s Polyolefins 


w.r.GRACE «co. 


POLYMER CHEMICALS DIVISION 


CLIFTON, NEW JERSEY 
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GRACE 
TECHNICAL 
CORNER 


Football protective equipment demonstrates 
rigidity and impact strength of Grex 


How strong is Grex high density poly- 
ethylene? According to the notched Izod 
test its impact strength ranges from | to 
12 ft.-lb. per inch notch, depending on 
resin grade. A more practical way to as- 
sess the strength and rigidity of Grex is to 
look at products made of this plastic 
Rawlings football protective equipment Is 
one good example. Shoulder, rib and hip 
cushions are subjected to extremely 
rugged conditions of use Where other 
suitably rigid materials crack, split, shatter 
or break on impact the new Grex parts 
are unaffected. There are many other 
equally dramatic examples 

Milk delivery cases. New cases molded 
of Grex stand up under rough treatment 
in the dairy and along the delivery route 
Furthermore, they do not become brittle 
even at temperatures as low as —160° I 

Boat bumpers. Boat bumpers made of 
Grex provide all the strength necessary to 
withstand repeated impact and abrasion 
at the landing dock. In addition, they are 
unaffected by salt water 

Shipping containers. Banana boxes as 
well as potato chip shippers are made of 
Grex. In both cases, rigidity and impact 
strength are essential for protecting easily 
damaged foodstuffs. Increased trippage 
ind reduction in product loss make these 
competitive in cost with conventional 
containers 

Other examples. Safety helmets, fishing 
tackle boxes, tote boxes for in-plant use, 
lids for garbage cans and caps for gas 
cylinders are all made of Grex to obtain 
the strength and rigidity needed. How 
about the product you currently have in 
the works? If you believe it is an applica- 
tion for Grex, now's the time to contact 

Technical Service Department 

W.R. Grace & Co., Clifton, New Jersey 
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Plastics Around the World —Continued 


and then, in turning, advances to 
the center of the next space be- 
tween the teeth of the barrel. 
Thus, the rotary movement is 
combined with a rocking, oscillat- 
ing type motion. 


Several different types of Ko- 
Malaxeur are described, with their 
respective advantages and uses in 
special applications, such as com- 
pounding, extrusion and post-cal- 
endering. 


APRIL 1960 


Polyethylene Molding Materials 
pp. 3-9 


A thorough review on the effects 
of molding conditions on the prop- 
erties of Union Carbide types 
DYNF, DYNH, DYNJ and DND- 
0400 polyethylene. Items discussed 
are stock temperature, injection 
pressure, mold temperature and 
molding techniques. Molding con- 
ditions are recommended to a- 
chieve a number of desired effects 
Several tables and graphs illus- 
trate the most important points. 


Evaluation of Polyethylene Wrap- 
pers to Protect Growing Fruits 
pp. 21-28 


The excellent article discusses 
the use of polyethylene as a pro- 
tective wrapper for fruit growing 
on trees and bushes. A statistical 
analysis on the weight of paper- 
wrapped versus polyethylene- 
wrapped fruit is given, together 
with comparisons on the ease of 
wrapping with paper versus poly- 
ethylene, the number of drops, the 
types of insect attacks, and the 
rates of growth. Three mil poly- 
ethylene was used. throughout 
the study which was conducted 
during several growing seasons. 
The article is taken from a com- 
prehensive report given at the 
International Horticultural Con- 
gress of 1958. 


Italy 
MATERIE PLASTICHE 
MARCH 1960 


The Use of Laminates of Polyester 
Reinforced with Glass Fibers in 
the Construction of Greenhouses 
—pp. 210-218 
Experimental work has been 

done to promote the employment 

of polyester-glass panels, both flat 
and corrugated, in greenhouse 
glazing. The advantages of lami- 
nate over glass include toughness, 
lesser weight, low modulus of 
elasticity allowing movement of 


supporting frame, and ease of ap- 
plication. The quality of illumina- 
tion is stated to be better than 
under glass because the intensity 
of light is lowered with a lessen- 
ing of foliage burning, and be- 
cause the material is less trans- 
parent to wave lengths of light 
which have no, or less effect on 
plant growth. It is claimed that 
the insulating value of the lami- 
nate results in lower heat losses 
amounting to as much as 3°-4°C 
over glass. Test plantings of vari- 
ous market crops showed higher 
yields, faster maturing and less 
plant loss. Illustrations demon- 
strate the light weight construc- 
tion adequate for support. 
Evaluating the Workability of PVC 

in the Presence of Plasticizers 

pp. 219-222 

The principal factors influencing 
the workability of PVC in the 
presence of plasticizers are discus- 
sed. Micro-photographs illustrate 
points made in the text. Routine 
test procedures are outlined for 
determining characteristics of sam- 
ples. The different physical prop- 
erties of suspension and emulsion 
polymers are explored. The con- 
stitution of fish eyes or gel parti- 
examined and methods 
discussed for their elimination in 
production. 


cles is 


Working Thermoplastic High Pol- 
ymers in Twin Screw Extruders 
with an Extended Single Screw 

pp. 223-229 


The author discusses the prob- 
lem of properly fluxing granulated 
thermoplastics given the physical 
facts that as the particle melts, the 
elastic or fluid mass surrounding 
the core tends to insulate it from 
further heating and to protect it 
from mechanical action because of 
the lower viscosity and lubricity 
of the melt. The introduction of 
screens and _ perforated plates 
breaks up the cores but allows 
small unfused or unsolvated parti- 
cles to be extruded. To bring vis- 
cosities of melt and cores to equal 
values the temperature of the 
mass may be altered by cooling, 
thereby cancelling the protective 
effect of the melt, increasing the 
shear and the pressure. The effects 
vary with the location of the cool- 
ing. Output is usually decreased 
in single screw extruders. In twin 
screw extruders, output remains 
constant but the increased shear 
increases the temperature of the 
mass uncontrollably and _ limits 
production to thin sections. By 
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The Copolymers of Vinyl Chloride 
pp. 236-242 

Part VI: Copolymers with un- 
saturated polycarboxylic acids and 
their derivatives. Continuation of 
a series. This section covers copol- 
fumaric, ita- 
conic, and 
Particularly important among 

are the tri-polymers 
taining small amounts of 
maleic which liberally 
used in primers and adhesives, and 
the with maleic di- 
esters. The article contains tables, 


graphs and 46 references 


ymers with maleic, 


aconitic acids their es- 
ters 

these con- 
free 
acid are 


co-polymers 








r your finishing 
operations 


ACROLEAF® 
Hot Stamping 
Machines 


accomplish the 
QUICK Color Mark- 
ing and Decorating 
Operations on your 
molded and fabrica- 
ted plastic parts and 
products. 


®@ Plenty of open area 
for work and stand- 
ard or special fixtures. 
Widely adaptable. Semi- 
Automatic. 
Electronic controls. Power 
from your shop air-line. 

@ Automatic tape feed. 
No protruding 
parts. 
Multi-color work can 
be handled. 
Well engineered scien- 
tific construction. 
Low price and operat- 
ing cost. 


COMPANY 


ACROLEAFO 
Model 250 


Write today for Cata- 
log 54HS with Price 
List. Send details of 
your need for Engi- 
neer’s assistance. 


“PLASTIC MARKING 
PIONEERS” 








The Sterilization of Plastics—pp 


259-270 


achieved 
physi- 
ultra- 
filtra- 


gase- 


Sterilization be 
by the following 
dry 
violet 
tion and pressure; 
ous vapors, chemical 
antiseptics and radiational energy 


may 
methods 

heat, 
rays, 


heat, moist 
infra-red 
chemical 
product 


cal: 


rays, 


The article describes plastics cur- 
rently being subjected to sterili- 
zation by these methods. Some 
effects of sterilization on the vari- 
mentioned, and 
there are illustrations. 45 
references in the bibliography 


ous plastics are 


many 


United States 


MATERIALS IN DESIGN 
ENGINEERING 


FEBRUARY 1960 


Low Pressure Reinforced Plastics 


The high weight 
ratio, plus the ability to 
formed into complex curvatur« 
are among the most important rea- 
the low 

reinforced 


strength to 
be easily 


use ol 
Plastics in 
Reinforce 
glass, as- 
Dacron 
textile 


sons fo! extensive 
pressure 
structural applications 
include fibrous 
bestos, nylon, Orlon, 
Dynel. Recently graphite 
have appeared. Polyester resins are 
because of the low cost, ex- 
characteristics 


ments 


ana 


used 
cellent process 
good balance of properties. Trially] 


and 
Cyanurate polyesters are used at 
Epoxies art 
plastics be 


high temperatures 
used in 


cause of their excellent mechanical 


reinforced 
strength, low moisture absorptior 
and excellent electrical properti 

Heat resistant applications call fo 
phenolics. Silicones are used wher 
high heat resistance in combination 
with excellent electrical properti 

Acrylic syrup is used 
in applications where weather re- 


are required 


sistance is critical 


Short time mechanical strengtl 
effects of duration of 
are presented. The effects of 
and heat, electrical properties, and 
the effects of chemical and 


weather are presented very well 


and loading 


cold 


Fluidized Bed 


excellent article describe 
bed 


applications 


This 


the advan 


fluidized process, 


The 
thermal 


and me- 


tages 
chanical, electrical, and 
chemical properties of Cellulosic 
vinyls, epoxy, nylon, polyethylene, 
chlorinated polyether coatings are 
given 

1960 
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vinyl 

research 

with 

one 
purpose... 
Your Product! 


Finding the right vinyl... O) does it with research in depth. 
Helping you find better and more efficient ways 


to produce quality vinyl products is the 
purpose of Diamond’s new multi 


million-dollar laboratories 


The applications laboratory is equipped with 
the newest, most advanced machinery to 
simulate production conditions. Every important 
method of fabricating vinyl products 


can be duplicated 


Ask our field representative how this 
applications research facility and its highly 
skilled technical staff can serve you 
Diamond Alkali Company, 300 Union Commerc 
Building, Cleveland 14, Ohio. 


Pinpointing application @ does it on production-scale equipment. 
k. “- 4 


New plastics laboratory, Painesville, Ohio 








PRE-PREGS — Out of the range of the missile and 


aircraft programs comes a new range of materials with 





tailor-made muscles. The pre-preg industries have, in 
= the past, been faced by the problem of standard uni- 


a, 7 Age : pre 
formity. This article examines this obstacle and pro- 


Bs THESE 
TEN PREDICTIONS FOR THE ’60s. A look into the 


future by an authority on plastics management and 
marketing, outlining the status of the industry in the 
years to come—an invaluable guide to those concerned 
with the planning. 


OF WHAT PLASTIC IS IT? Gatefold chart gives step- 


by-step procedures for identifying thermoplastic and 


thermoset materials. With growth in the number of 
commercial resins, identification is no longer a simple 
matter. However, the tests here presented are far from 
complicated. 


POLYCARBONATES ARE STARTING TO MOVE. 


eh IN TH E Re ao With over 200 commercial applications developed be- 


fore full commercial resin production was announced, 


the industry anticipates a healthy growth for this new 
material. Here is an outline of the markets, production 
prospects, applications and processing requirements. 
EXTRUDING POLYPROPYLENE FILM. The extru- 

by 


sion of polypropylene film can be accomplished 

~~ ee oO i ae either the chill-roll, or water-bath process. The former 
gives a better balance of strength properties, while the 

latter produces higher stiffness and gloss. Here, the 


Vi Cc) cr) F- pom | NI effects of water bath temperature and air gap are fully 
analyzed. 

Pi A ST i tte Cc. POLYMERIC MELTS. This is a report on the steady- 
state flow-properties of molded polymers and the effect 


of pressure on these polymers. 


vides a progress report on efforts towards a solution. 








Plus many other interesting “applications” 
stories. 





FILM LAMINATIONS. Article tells what’s available THE 
and what they can do. Table will list the most commonly ENCYCLOPEDIA 


COMING ““°"* ISSUE 


WHEN AND HOW TO USE PRESSURE FORMING. The 1200-plus page MODERN 
IN Modification of the thermo-forming proce shows great PLASTICS ENCYCLOPE 
potential in the packaging field DIA ISSUE published ir 


! . Septe e if eac rear f 
AUGUST: D.A.P. New competitor in the decorative laminates field, September of eac h year fur 
- nishes subscribers with a 


diallyl-phthalate laminating resin offers new economies to - 
wealth of valuable working 


furniture manufacturers. Case histories spell it out in : 
information...throughits arti 


detail. , > , 
cles, Buyer’s Directory, charts, 


MODERN PLASTICS [| “oo 
cyclopedia is the most inclu- 
sive, most authoritative ref 


a Breskin Publication ; 
ence work on plastics available. 


AUTHORITY OF THE FIELD FOR 36 YEARS. 
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Chicago 
Plastics in the Home 


May meeting for the Chicago Sec 
tion was Ladies’ Night. Speaker was 
r. J. Martin, Coordinator, Customer 
Relations Dept., Monsanto Chemical 
Co. The talk covered new plastic ap 
plications for home building and furn 


ishings 
Connecticut 


New Thermoplastic 
Subject of Talk 


K. G. Clarke 

[The May meeting of the Con 
necticut Chapter of the SPE was held 
it the Hotel Barnum in Bridgeport on 
May 13; guest speaker of the evening 
was Mr. John Y. Lomax, Plastics Sales 
Development, Hercules Powder Com 
pany. A new thermoplastic, Penton 
was the subject of Mr. Lomax’s talk 

Penton is a thermoplastic having 
unusually high resistance to chemicals 
service temperature, and creep. The 
outstanding stability of this material 
is attributed to the lack of hydrogen 
in position beta to the « hlorine present 
in the molecul 

In ipplications involving corrosion 
resistance and high temperature, it is 


surpassed only by Kel-F and “Teflon 


of the applications for this re markable 
material to date have been in the field 
t chemical process 


gaske ts 


( quipment 


valves piping meter com 


ponents 
Indianapolis 
The Field of Plastisols 


D. E. Collins 


The Central Indiana Section con 


ducted its regular monthly dinnet 
business meeting at the Continental 
Hotel, Indianapolis May 24th. The 
speaker, Mr. William LeMay of Ohio 
Sealer and Chemical Company pr 
sented his subject “The Field of 
Plastisols” very thoroughly 

Plastisols are mixtures of resins and 
plasticizers which can be molded, cast 
x converted to continuous films by 
application of heat. If the 


contain volatile thinners also, they ar 


mixtures 


known as Organosols 

Becaus« ot this liquid to solid con 
version without the need for pressure 
plastisols are adaptable to simple 
economical molding by a wide variety 
of methods. They may be formulated 
to have varied physic il and chemical 
properties. Some of the properties 


include: tensile strength, elongation 


hardness, low temperature, flexibility 


heat and acid __ resistant impact 


SECTION 
NEWS 


rype molding included: Dip, 
slush, rotational cast, injection and 
some extrusion work. Potential fields 
rOr plastisols cited were vinyl coated 
steel, decorative panels, vinyl foams, 
etc. Vinyls along with polyethylene 
surpassed the billion pound mark in 
1959. The resins are forecasted at the 


two billion pound level by 1965. 


Central New York 


Compression Molding 
of Thermoplastics 


Mr. John Meyer introduced the 
speaker, Mr. Stephen Kalarian of 
Haveg Industries. Mr. Kalarian’s sub- 
ject was “Some Aspects on Compres- 
sion Moulding of Thermoplastics”. He 
stated that compression moulding was 
the work-horse of the industry. This 
method is economical, allows material 
inte rchangeability, reduces presence 
of weld lines and stresses. Moulds are 
cored to accommodate thermal 
heaters. 500 psi is used on warm 
material in the first 
transfer to the final press for complete 
fusion of the material. Normal steels 
are used for the moulds, i.e. SAE3312. 


press before 


Compression moulding of thermo- 


plastics is best for thick moulded 


sections. It also allows any thermo 


plastic material to be moulded in the 


strength and color 
hand-type 


iccording to Mr. Lomax. The majority 


same mould These are 


moulds and runs are small, in the 


range of up to 5000 pieces per year 


now available to all members of SPE 


TIE CLASP 


Order now! Attractive 
sturdy, gold-plated tie 
clasps with maroon en- 
amel _ shield Quantity 
prices available at your 


Florida 
Acrylic Molding Powders 


Jack Grosscup 


Mr. Jack Pechnical 
Sales Division of the Rohm & Haas 
Company, Philadelphia spoke to the 
Florida Section at their May 18th 


meeting on the four varieties of R & 


Spencer ot 


a modified acrylic mold- 


H “Implex’, 
MAIL ing powder. 
COUPON 


TODAY 


Che molding compound is currently 
available in formulas A, B, C & F. “A” 
flexible and has the 
strength. “B” has 


is the most 
highest 


better 


impact 
moldability and better gloss 
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CELLULOSE ESTERS 


temperature flexibility, low viscosity, low heat loss 
and maintenance of flexibility over wide temperature 
ranges. Consult us if you have a plasticizer problem 
Our technical staff will gladly assist you in solving it 


Harchem offers a wide choice of plasticizers, each with 
special merits, all designed to keep your product young 
Sebacate esters are particularly good on weathering 


aging Their outstanding features inciude low 
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Se 
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Se 


Di 
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Di 
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Di 
PI 
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Specific 
Gravity 
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1.096 
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Compatible With 


Polyviny! Chloride and Copolymers, Polyvinyl Butyral, 


Synthetic Rubbers. 


Cellulose Acetobutyrate, Synthetic Rub 


Vinyl Resins 
Hydrochloride, Polystyrene, Polymethyl 


bers, Rubber 
Methacrylate 


Rubbers, Cellulose Nitrate, 
Acrylic Resins 


Vinyl! Resins, Synthetic 
Cellulose Acetobutyrate 


Polyvinyl! Butyral 
Cellulose Aceto 


Chioride and ( 


Rubbers 


opoiymers 
Nitrate 


Polyviny! 
Synthetic 
butyrate 


Cellulose 


Polyviny! Butyral, 
Cellulose Aceto 


Chloride and Copolymers 
Rubbers Nitrate 


Polyviny! 
Synthetic 
butyrate 


Cellulose 


Copolymers, Polyvinyl 
Acetobutyrate, 


and 
Cellulose 


Polymers 
Nitrate 


Viny! Chloride 
Aceta's, Cellulose 

Chlorinated Rubbers 
Polyvinyl! 
Cellulose 


Copolymers, 
Rubbers, 


Chloride Polymers and 
Natural and Syntheti 
Cellulose Acetobutyrate 


Vinyl 
Acetals, 
Nitrate 
Chloride Polymers and 
Natural and Synthetic 
Cellulose Acetobutyrate 


Polyvinyl 
Cellulose 


Copolymers, 
Rubbers, 


Vinyl 
Acetals 
Nitrate 
Polyvinyl! Chloride and Copolymers 
Natural and Synthetic Rubbers, Cellulose 
lulose Acetobutyrate 


Polyvinyl Butyral 
Nitrate, Cel 


Natural and Synthetic Rubbers, Cellulose Esters, Poly 
styrene, Polyvinyl Butyral: partly compatible with Poly 
viny! Chloride and Nitro Cellulose 


Most Natural and Synthetic Rubbers, Polystyrene, Cel 


lulose Nitrate, Ethy! Cellulose 
Cellulose Acetobutyrate, Nitrocellu 
Polymethy! Methacrylate 


Polyvinyl Acetate 
lose, Ethyicellulose 


Polyvinyl 


Vinyl Chloride Polymers and Copolymers 
Cellulose, 


Acetate, Synthetic Rubbers, Nitrocellulose, 
Acetobutyrate, Polymethy! Methacrylate 


Vinyl Chloride Polymers and Copolymers, Synthetic 
Rubbers, Nitrocellulose, Cellulose Acetobutyrate 


Vinyl! Chloride Polymers and Copolymers, Nitrocellu 


lose, Synthetic Rubbers 


Outstanding 
Characteristics 


Low Temp. Flexibility 
Low Volatility, Perma 
nence. Good Electricals 


Low Temp. Flexibility 
Excellent Aging 
Qualities, Non-toxic 


High Solvency and 
Efficiency, 
Wide Compatibility 


Low Temp. Flexibility, 
Low Volatility, Good 
Electricals 


Highly Compatible, Low 
Volatility, Excellent 


Viscosity and Stability 


Low Volatility, 
Good Electricals 


Highly Compatible 
Good Flexibility 


improved Flexibility, 
Permanence, Good 
Electricals 


Low Temp. Flexibility 


Lubricity, Abrasion 
Resistance, Low Cost 
Non-Toxic 


Low Temperature Flexi 
bility, Primary Plasticizer 
for Chloroprene, low cost 


Non-Migratory 

Fast Processing 

Low Temp. Flexibility 
Non-Migratory, 
Permanent 


Non-Migratory, 
Permanence 
Highly Compatible 


Extreme Permanence 
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WALLACE & TIERNAN, INC. 


25 MAIN STREET. BELLEVILLE 9. NEW JERSEY 


IN CANADA W C. HARDESTY CO OF CANADA. LTD 
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than “A”. “F” is essentially the same 
as “B” except for its heat distortion 
temperature. “F” was developed 
mainly for the vending machine in 
dustry and has National Sanitary 
Foundation and Beverage Manufac 
turers approval 

Mr. Spencer presented samples of 
typical uses, some of which wer 
beverage dispenser housings, out 
board motor housings automobile 
dashboard clusters salad bowls 
swimming pool equipment, typewriter 
keys, piano keys electric razor 
housings, sho heels, control knobs 
sprinkler heads and pipe fittings 

After Mr. Spencer s talk, Al Green 
blatt, membership chairman, reported 
that the Florida Section is in third 
place in the national membership 
drive 

Perry Jeanes, sales technologist 
with E. I. duPont de Nemours, Phil 
adelphia, spoke to the group on 
DELRIN, duPont’s new acetal resin 
it the Section’s meeting in April 


Milwaukee 
Plastisols 


C. H. Strong 

sucst speaker of the evening was 
Mir Jame s B. Hull, President of the 
Hull Developme nt Corporation, Con 
sultant Engineers. Mr. Hull talked 
thout the plastic of the future and 
called it Shawnol, which is classified 
is a plastisol He gave i complet 
definition of plastisols, along with 
the de scription of how to manufac 
ture them He described and had 
illustrations along with numerous ce 
monstrations, of Shawnol’s use in 
dipping, spray coating, casting, solid 
casting, low pressure injection mold 
ing, slush casting, rotational casting 
spread coating and extrusion 

Mr. Harold Hultz, of the National 
Membership Committee, was a guest 


it the meeting 


Ontario 
Plastics in the Boat Industry 


Harold A. Shure 


There were at least 130 peopl at 
the May meeting of the Ontario Sec 
tion in Toronto, when “Plastics in the 
Boat Industry” was discussed unde 
the following subjects by the panel 
under the chairmanship of M \ 
Zarebski 


1) Future Forms and Designs 
Reinforced Boats 
M. A. Zarebski 


Manage r Reinforced Plastics 
Reichhold Chemicals (Canada) Ltd 
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NEED A 
HIGH TEMPERATURE 
CATALYST? 


USE THIS 
STABLE, LIQUID 
PEROXYESTER 


t-BUTYL 
PERBENZOATE 


What's your problem? The polymerization of acry- 
lates? High temperature curing of polyesters? Com- 
pounding silicones, silicone rubbers or polyethylenes? 
For these and many other applications t-BUTYL 


PERBENZOATE will give you outstanding results. 


W rite for Data She € t or Con sult 
CHEMICAL MATERIALS CATALOG 
Page 199 
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WALLACE 4 TIERNAN INCORPORATED 
1740 MILITARY ROAD 


SyFFaALO 5S NEW YORK 





CADET 


ORGANIC PEROXIDES 


BENZOYL PEROXIDE | You 
LAUROYL PEROXIDE 


2, 4 DICHLOROBENZOYL 
PEROXIDE 


TERTIARY BUTYL 
HYDROPEROXIDE 


METHYL ETHYL 
KETONE PEROXIDE 


eee Prompt Shipment from Warehouse Stocks in Principol Cities — 


Solid Surface 


Characteristics 


Measured by a 


oo New 


lnstrument 


THE MCLAUGHLIN 
TILTING PLATFORM TESTER 


Already a Proven Time Saver with 


Uniform 


Treated Polyethylene. Comes Equipped 
with a Dispenser for 0.04 ml. 





Liquid Drop 





Distributed by ° Manufactured by If your Research, Development 


CHEMICAL DEPARTMENT >) /@a) work involy 
McKesson & Robbins,Inc. < (f) CADET ee a) 


Dept. SJ, 155 East 44 Street CHEMICAL CORP. ina dies 
New York 17, New York Burt 1, New York 


juantitative rating 


ntamination r urta 
r a descriptive 


Precision Machine & Development Corp. 
Post Office Box 645 


New Castle. Delaware 











Write A local McKesson & Robbins Chemical Department 
N j representative will be pleased to call and talk 
OW: over your Organic Peroxide requirements. 


taik which dealt with the many cor 


siderations involved when an insulant 


Reintorced Plastic Ss The Future of the Reintorced 


Plastics Boat Industr 
Sid Nicholes M.A. Zarebski Or 


jacket must be selected from th 
Plastic 


Sales Manager 
Bay Mills Limited 
Market Statistics 
James T. James 
Sales Manager 
Barry Glass Industries Limited 
Marketing of Reinforced Plastic 
Boats 
Jim Bryden 
Man iger ot Alkvds & Plastics De pt 


Canadian Pittsburgh Industries Ltd 


Foam in Boat Construc 


James C. E. Fuller 
Sales M inager Plastics 
Naugatuck Chemicals 
Div. of Dominion Rubber 
( ompany Ltd 
6 New Methods of Production 
I d Ne wman 
General Man ige! 
Product Tec hnique s & Supply Ltd 
7) Need for Public 
gram 
Wally Cannon 
Manager of Plastics & Oxide Di 
Ferro Enamels (Canada) Ltd 


740 


Education Pro 


Manager of Reinforced Plastics 
Reichhold Chemicals (Canada) Ltd 

Registered in Canada, there are 230 
boat manufacturers of all types. Of 
these, fifty-two are reinforced plastics 
boat firms (25 in Ontario 

Che section was pl ased to welcome 
representatives of the Canadian Boat 


Allied Boating As 


sociation of Canada, the press mould 


ing Federation 


ers and fabricators of boats to this 
meeting. Another honored guest was 
Bob Forger of SPE Executive Office 
Stamford. Introduction was by Mr: 
John Biglow, Vice President of Sales 
it Reichhold 


Ontario 


Plastics in Insulation 
Harold A. Shure 


The April, 1960 meeting of the 
Section took place at the Town 
ind Country, Toronto. Seventy-eight 
attended a lecture entitled 

Plast cs and Elastome rs tor (¢ onduc 
tor Insulation and Jac kets 

Mr. Barney Kellam, MA.Sc., P. Eng 
of the Ontario Hydro delivered this 


pe opl 


plastics and rubbers availabk 
ind elastomer were defined with the 
two main differences indicated. These 
were the the rmoplastic itv of the resins 
and the thermosetting nature of the 
gums, and the elasticity of the rubbers 
Che factors common to both classes of 
materials that influences their chara 


teristics were enumerated 
Philadelphia 


Owens-Corning Fiberglas 
Plant Tour 


George R. Dehoff 


On May 24 the Philadelphia Sec 
tion visited the Owens-Corning 
Fiberglas Plant at Barrington, New 
Jersey. Approximately 170 members 
and their guests enjoyed a splendid 
smorgasbord dinner at Schillig’s 
Black Horse Farm after which chair 
man George Graf introduced — the 
program for the evening. Mr. Hay 
wood Drummond, guest speaker from 
Owens-Corning, introduced a_ film 
titled “The Magic Fiber” showing the 
production and use of fiberglas in 
reinforced plastics applications. Mr 


Drummond then discussed the phys 
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Size and separate your materials the modern way 
with these rotary motion Simon-Carter machines 


The rotary motion principles employed in Simon-Carter machines are far more 
efficient and accurate than flat surface screening me thods. For length sizing or 
separating, pockets or indents are used. For thickness or width sizing or separating, 
perforated cylinders (thai stay clean) are used. All machines are compact in relation 
to capacity, and are of all-metal construction. Write today for complete information 
and descriptive booklets. Free laboratory testing and demonstrating service. 


CARTER SCALPERATOR 
Coarse materials are carried over 
the top of a rotating wire mesh 
screen. Fine materials are drawn 
out by suction. The Carter Scal- 
perator is used for cleanin 
material as it is shipped or re- 
ceived. Another all-rotary- 
motion machine. 











CARTER DISC SEPARATOR 
Unexce lied for accurately separating 
ol Ghee ieaeamaas aadadier waa WRITE FOR COMPLETE 


i, 


terials yy s enath flerences, INFORMATION 





CARTER PRECISION GRADER 


Separates and sizes. free-flowing SIMON-CARTER CO. 


granular materials by thickness and 
width differences. 695 19th Avenue N. E. Minneapolis 18, Minnesota 











ical properties of various types of ind the general 


method of extrusion The wide range of toys, housewares 
glass fibers and fabrics and thei: ap For extrusion there are three types of ind industrial items that are 
plications I'wo-thirds ol the applica machines presently being molded is ever ex 
tions are in reinforced plastics. This l. The tube is extruded contin panding and even into the injection 
segment of the plastics industry uously or intermittently from single molding field. The range is limited 
has shown tremendous growth du orifice and the molds indexed into mly by the ingenuity of the molders 
mg recent years and is expected to proper position before closing 

double in volume by 1965 compared around tube 

to the 1959 production of 264 million 2. The tube is extruded contin Pittsburgh 

lbs. Mr. Paoletti, Manager of the uously from single orifice and 

Barrington plant, then described the molds are positioned around the Polycarbonates 
facilities and products made_ there tubing and closed while moving 

The plant tour followed and proved continuously away from the orifice C. A. Infante 


very interesting. Especially impres 3. A number of tubes are extruded 
Speaker for the May meeting was 


: Paul Mitchell of Mobay Products 
in blending the raw materials and a manifold with a mold for each 

Company. Paul was assisted by Dean 
['vler, Mobay Product Sales Manager 


the discussion of Mobay’s new 


sive were the automatic controls used continuously or intermittently from 


regulating the furnaces tube 

The Philadelphia Section was Inflation is by blowing through the 
pleased to have Mr. M. A. Kohudic, extrusion mandrel or through a blow 
editor of SPE Journal and Mr. T. A pin at the bottom of the mold on 
Bissell, Executive Secretary of SPE through a hypodermic needle with 


polycarbonate resin. A well-prepared 
slide assisted the talk which discussed 
. basi hemistry, physical mparisons 
as their guests for this meeting pressures of 20-3 p.s.i. The halves of ae eee 
with other thermoplastics, applica 
the mold are clamped with pressures 
‘ > tions fabrication and competition 
Pioneer Valley of 1-3 tons 
There is no generally accepted 


Blow Molding method of rating but probably the 


best is by size of the container 


produced. The design of an item must Student Night 


An extremely well presented picture take into account the material, the 


Roger Johnston 


blow molding and its future was size of the tube and the details of 
given by Bob Boydon of F. J. Stokes the bottle itself. Almost any hollow 
Machine Co. on May 12 item can be blow molded. Molds ar [he Toledo Section of the SPI 

There are two basic methods of made from aluminium, kirksite, steel held their annual Student Night on 


Robert A. Davenport 


making the tube; injection molding or beryllium but not epoxy April 20, 1960 
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The lecture on “Insulated Runnet 





Systems” was very well presented by 


Mr. J. N. Scott of Phillips Chemical 


Research Company. Phillips Chemical Com 
pany according to Mr. Scott, have 

recently conducted experimental work 
® on a new molding technique known 
Engineer PLASTICS as “Insulated Runner Systems This 
technique utilizes the insulating prop 

erties of linear polyethylene to keep 
The Research Division of American-Stand- material in the runner system of a 
ard has an opening for a Chemical Engineer 
in its Plastics Research Section. Applicants and at operating cylinder temperature 
should have an advanced degree and be well Because polyethyle ne has low thermal 


grounded in the chemistry, structure and 
physical properties of polymers 


three plate mold in the molten stat 


conductivity and high specific heat 
, temperature of the center core does 
Work includes theoretical and experimental " 

: - j not noticeably change even on large 
studies oriented toward long range develop- 


ment of commercial and industrial products diameter runners 


Projects are basic in nature, extremely di- 
verse and offer a challenge to the creative . . 

eee ve Southern California 
Starting salary commensurate with experi The Polyolefins Today 
ence. Relocation assistance provided. Labor- 
atory facilities are located in the Summit- Irwin M. Zelman 


Springfield area of New Jersey 
\ Panel discussion covermge new 


Submit a detailed resume developments in polyolefin technology 
to Employment Manager was presented as the May meeting 
program to 125 members and guests 
A 4 S d d of the SPE. The moderator, Milton 
merican- tan or Buck of L. H. Butcher Co., introduced 
40 West 40th St., the four panel members and explained 
New York 18, New York that the fields discussed by the 
speakers were not exclusive with 
these men, but that each agreed to 
contribute pertinent facts in their 




















signed branche s ol the industry 


Hyland 1959 Section St. Louis 
Frank Hughes, Dow Chemical ¢ 


the le idetr im student i ( 
our section eam this Auto Plant Tour Pechnical Service talked on the 
— , popular Low Density Polyethylenes 

ship fund has beer Richard H. Koehrmann 
giving their properties and type dil 


| 
deserving stude in 
: eserving t Che May meeting ol the St. Louis ferences 
ngineering in the eld ‘ ) ‘ , ) S 1 « " 
- , , ; Section of the SPE consisted , Robert Lindegren, duPont Tech 
eretor or the ast oO r nes s Ss 
| . | | ] pom tour of th new Chrysler ; nical Service traced the transition to 
t sectio } Ss sicke oO ‘ 
) } ee ee ee sembly plant a May 16, 1960 wher the copolymer groups to utilize thei 
its monthly meetings to enter Plymouth, Dodge Darts and Valiant superiority in some physical proper 


the automobiles were seen be Ing as 


students from each of ties 


‘ , v hao sembled. Approximately 50 members 
{ area High Schools in PI mn George Sollenberger, Koppers Co 
} and guests made the trip Dinner for 


terested in Plastics These studs he gan a discussion of High Density 


the grou as at tl ol st 
f i -. r a e Holloway Hou Polyethylene by answe ring the ques 
ollowing 

' Saas tions What do vou look for in poly 


ethvlene?” “How do I select the 1 ght 


7) 


by their instructors in 


the schools 


Upper Midwest 


eeting was held at the Stud polvethylene 


tn uile iv i vers 
Building at the University Plant Tour and Lecture Paul Metzger, Hercules Powder Co 
pointed out the superiority of the 
Charles M. Smith 
newest member of the group poly 
nie produced a | Min cate: ane The Upper Midwest Section, SPI propylene With its specific gravity of 


i ' 5 vound up the 1959-60 season by 0.9 or slightly lower it offers. still 
Injection, ¢ mpression ind Transter 4 


is set up 


! 
} 
I 


“ar touring Rainbow Plastics and Cosom higher heat distortion, no stress « rack 
molded parts iS Wwe ll is Vacuum | ] nd 
i rT Industries and attending a lecture on ing exceptional chemical properties 
or! 1 part ‘ \ ‘ = > 

nea pa lis was very well Insulated Runner Svstems” for mold and chemical resistance. Extrusion is 

ved. Mer s Oo } | , 
recei lembers were n h 1 t ing polvethylen¢ more difficult than with ordinary poly 
inswer questions pertaining The plant tour was interesting and but the material holds high promise 
parts and explain the advantages o educational. Cosom Industries, who particularly for sheet extrusion, be 
the parts ind the materials in them are adjacent to Rainbow Plastics cause of its gloss, transparency and 

design new products and tools to toughness 

wenty ‘ " iol : a4 

[Twenty students and twenty eight make thes products Rainbow Plastics 
members were present for the meet in turn mold and fabricate all prod 


ucts designed by Cosom Industries a 
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Eastern New England Section 
Regional Technical Conference (RETEC)... 


New Horizons in Vinyls, and 


Plastics in the Shoe Industry 


In recognition of rapidly increasing use of plastics in shoes RETEC will be held with the cooperation of the New 
ind growing ipplic itions of vinyl plastics, the Eastern New ind Shoe and Leather Association. Spe aker at the Con 
England Section of SPE will sponsor a Regional Technical Con ncheon on September 8 will be Francis H. Gleason 
ference (RETEC) covering both subjects on Se ptember 8 and 9 resident o F. McElwain ¢ ompany who will discuss “The 
1960, at the Statler-Hilton Hotel in Boston, Mass. The then , ind Technological Change”. George W. Martin, 
of the meeting—“New Horizons in vinyls, and Plastics in the esident, will also summarize current and future Society 
Shoe Industry”—will be emphasized by the technical program iddress entitled “The Progress and Future of 
comprising fourteen papers in four joint and concurrent sessions 
These papers will cover vinyl ipplications in shoes and advanced 


chnolog S ‘ is progressive methods o O , , 
vinyl technology as well oo nethods of shoe RETEC which is under the Chairmanship of Gim P. 
struction 
ructior f Ravtheon Company is expected to draw a substantial 


ipa 
The direct result o ! lv successful RETEC yn ! ver of registrants from all parts of the country as well as 
Plastics in the Shoe Industry eld in St. Louis last November ft the New England and New York areas 


September 8-9, 1960 e Statler-Hilton Hotel e Boston, Mass. 


Technical program developed by a Committee 


under the Chairmanship of Robert A. Abeles of Elfskin Corpx 


September 8 
8:00 to 9:3 


ration is as follows 


Joint Session —Vinyl Applications in the Shoe Industry 


INJECTION MOLDING APPLICATION 

FOR THE FOOTWEAR INDUSTRY 

30rdon Cooper 

International Vulcanizing Corg 

‘PORON’ MICROPOROUS 

PLASTIC INNER SOLE 

Benjamin B. Levy 

k jer Cc rporation 

COMPARATIVE COATED FABRICS 
bert Abele 

Elfskin Corporatior 


Concurr 


PLASTICS IN SHOES 


RECENT ADVANCES IN LEATHER 
TECHNOLOGY AND HOW THEY AFFECT 

SHOE MANUFACTURING 

Eugene Black 

Paule Chemical Corporation 

RECENT DEVELOPMENTS IN VINYL ADHESIVES 
FOR SHOES 

JR Carey 

Comms Shoe Machinery Ci rporation 
COMPARATIVE MOLDING ON SOLES 
Frank Remme 

Randolph Machine Company 


T Be Announced 
10K f Afternoon Paper 


Septem ber Y 


mM COMPARATIVE FOAMS 
Speaker to be Announced 
Discussion of Morning Paper 
RETEC Luncheon 
peaker 
The Progress and Future of SPE 
seorge W. Martin, SPE President 


The Shoe Industry and Technological Change 
Francis H. Gleason, President 
F. McElwain Company 


ons 


ADVANCED VINYL TECHNOLOGY 
APPLICATIONS OF CONDUCTIVE VINYLS 


Parke r 


A DI 
Abbey Flastic 


THE EFFECT OF PLASTICIZER ON PLASTISOL 
FUSIO 

Paul R. Graham & R. Daby 

Monsanto Chemical Company 

STABILIZING PLASTIC AGAINST 
ULTRAVIOLET DEGRADATION 

F. R. Hansen & R.A. Buckley 

Ferro Chemical Company 

To Be Announced 


# Afterr nF Iper 


Joint Session —Progressive Thinking in Shoe Construction 


9:30 a —HARD VINYL HEELS FOR THE 
‘FLATTY SHOE’ 
Robert Dukeshire 
Goodyear Tire & Rubber Company 
10:15am. —DIRECT MOLDED FOOTWEAR (Movie) 
L.G Cappie I 
U. S. Shoe Machinery Corporation 


! - 
| Oa.m Open Forum 


For advance registration contact Dominick V. Rosato of Raytheon Company, P. O. Box 25, Maynard, Mass. 


SPE JOURNAL, JULY, 1960 





ABOUT 
MEMBERS 


Ronald L. Rasmussen has been ap- 
pointed tant Regional Man- 
South Atlantic Region of 
Carbide Plastics Co. His 
will be in the 
J., office 


ager, 
Union 
headquarters com- 


pany’s Moorestown, N 
<4 Mr. Rasmussen 


William E. Grigsby heads a new organization to con- 
solidate and extend 
the Du Pont Co 
lished plastic 


research activities at 


related to the 


long range 
Research wor estab- 
business will be carried out by a unit 
William A. Franta, a plastic 
Announcement of 

Frank C. McGrew, directo: 
Research and De- 


headed by director of 


research and development the re- 


reani 


oft the 


ation was made by 
Polychemical 


ent Division 


Department 
velopn 
Reduction Co 


Develop- 


formerly 


Charles A. Heiberger recently joined Ai: 
as A tant Director in charge of Polymer: 
ment and Application. Dr. Heiberger wa 
associated with Food Machinery and Chemical Corp 


Basdekis ha 


tant research 


Costas H. been 
group leader to a director for polysty- 
Monsanto Chemical Co., Plastics Division. Also fot 
Leo P. Paradis was promoted to group leade: 


of a newl formed poly tvrene 


promoted from senio1 


rene 
Monsanto 
product development 
roup 

Richard J. Thompson ha Manager of 
market development in General Electric 
department, Pittsfield, 
Penn State Uni- 


been appointed 
Polycarbonate 
Compan chemical material 
Ma M1 


; 


[Thompson is a graduate of 
versi 


David Hancock, former director of research and de- 


velopment for Chippewa Plastic Inc., has been named 
manager of a new 


Corp 


company 
Applied Research The 
company pecializes in extruded expandable poly- 

and film. Mr. Hancock will be located at 
Chippewa Falls, Wi 


president and general 


and Development new 

tvrene foam 
210 E. Columbia 
T. Earl Dudney has been named to head the Leominster, 
Ma ales office of the plastics div., Eastman Chemical 
Products, Inc. Eastman Chemical also appointed John 
T. Moore a John Adams 
of polyethylene sales development 


sistant sales manager and 


manage! 


— William F. Christopher director 
of marketing for Hooker Chemical 
Corp., New York City. Mr. Chris- 
topher comes to the newly created 
position from General Electric Co., 

1955, he was manage 

of market development in GE 

Chemical Materials Department 


<4 Mr. Christopher 


where, since 


M. F. Antonovich has been 
moted to the position of General 
Purchasing Agent, Harchem Divi- 
sion, Wallace & Tiernan, Inc. Mi 
Antonovich has been with Wallace 
since 1957 and before 
Advance Solvents & 
for 27 years 


Mr. Antonovich > 


to Plastics Division, Reynolds Metal 
directo! He wa 
Charles A. 


Union 


pro- 


& Tiernan 
that was with 


Chemicals 


R. A. Clarke goes 
Co., Grottoes, Va., as 
formerly at the Battelle Memorial Institute 
Wales, formerly of the Texas City plant of 
Carbide Chemicals Co., has been appointed a superin- 
tendent of the Bound Brook (N. J.) 
Carbide Plastics Co 


research 


plant of Unio 


manager ol 


Moore Wil 


Lloyd T. Moore has been named sale 
Libbey Plastics, Inc., Lake City, Pa. Mr 
devote his full time to development of sales of the com 
melamine dinnerware products- and the po 


of making other plastic products in the Lake Cit 


7 
I 


pany’ 
bility 


plant 


has announced acquisition of exclu 
development of 
inventor, Miss Betty Lou 
the Johns Hopkins Uni 
Laboratory, Baltimore, Md. Mi 
of the Baltimore-Washington Sec 


ical Co 
rights to 
the 


associate at 


Dow Chem 
ive worldwide 
‘plastic smoke 
Raskin, research 


versity Radiation 


commercial 


from 


Raskin a membe! 


tion 

Joseph L. Banano, and Robert 
the Newark College of Eng 
graduation exercises last month. They re 
ceived the College’s 75th anniversary award for then 


activities in establishing a plastics education program 
and international! 


A. Sanders, 
honored by 


Milton 
Bartlett 


neering at 


which has been receiving national 


attention 

Robert B. Bennett has been asked by the Universidade 
de Mina 3elo Horizonte, Brazil, S.A., to teach 
and conduct research in chemical engineering for tv 
vears. D1 has been asked to use his 17 

of industrial 
teaching and research as Professor of 
of Florida, to assist 
operating a 


Geral 


sennett 
experience in and 7 years of 
Chemical Engi- 


in teach- 


plastics 
at the University 


neering 


ing related subjects, as well as assist In 


new Triga reactor 


Edmund H. Merz has been ap- 
director of the Materials 
Evaluation De- 
partment of the General Packag- 
ing Research and Development 
Divi Continental Can Co. D1 
Merz comes to Continental Can 
from Monsanto Chemical Co 

Dr. Merz > 


pointe d 


Formulation and 


10n, 
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POLYESTER RESINS 


John R. Lawrence (Reinhold Publishing Corp., 
246 pp., $5.75) 


excellent brief 
review of unsaturated polyester resins 


This book Is an 


Che author states in his preface, ~ 
the book is intended to serve as a 
guide to those directly or indirectly 
associated with fabricating or using 
articles fabricated from polyester 
resins.” The book fills this purpose 
admirably. 

The present book is one of the 
Reinhold series on plastic materials 
and covers the areas of chemistry 
properties, manufacture, and applica 
tions of polyester resins. These discus 
sions are well handled and easily ul 
derstood. 

Che appendix on commercial resins 
and properties deserves mention. The 
need for special resins for each ap 
plication has led to a multitude of 
resins. Organization and presentation 
of this 
value to all in the polyester resin field 

The only serious fault of — this 
is that the 


as compk te as they might be Any 


information s certainly of 


volume footnotes are not 
book on polyester resin chemistry will 
“Polveste rs and 

Bjorksten Re 
which has 3200 


be compared with 
Their Applications 


search Laboratories 


odd references Phe Lawre nce volume 
is entirely too brief in many areas 
technically 
trained readers is still the Bjorksten 
book. Much more detailed information 


IS presented therein 


The recommendation for 


This reviewer would have presented 
the information on chemical resistance 
in a different manner. No data is 
presented on resins based on isophtha 
lic acid, bisphenol A, or hydrogenated 
bisphenol \ 


which have superio! 


chemical _ resistance in some areas 


where conventional polyesters fail 


quickly The author implie S$ Improve 
ments can be made but the magnitude 
of improvements warrants a_ fuller 
statement 


Robert E. Park 
Pittsburgh Plate Glass Co 


ADVANCED ANALYTICAL 
CHEMISTRY 


Louis Meites and Henry C. Thomas (McGraw 
Hill Book Co., Inc., New York 1958, 540 pp 
$9.50) 

Chis book is div ed int 
with the 


12 chap 
ters dealing following sub 
jects generalities ion equilibria 


pH, c 


electrolysis, light ab 


potentiometry nductometry 
polarography 
radiochemistry and chro 


chapter on Infra 


sorption 


matography Che 


NEW 
BOOKS 


HNGNUUUUUVONNNNOUUUUONONUUUUUOONAANAAT 


Red absorption is written by Robert 
P. Bauman 

In each chapter the reader will 
find problems, the solution of which 
will be found at the end of the book 
together with an appendix and a 


great many prac tical experiments 


tables 


graphs and illustrations which con 


Chere iS an abundance ot 
tribute to make this manual very easy 
to read 

It seems to us to contain the essen 
tials of modern analytical chemistry 
ind as such, is recommended to all 
chemists whether in training or sea 
soned. Several chapters as, for in 
stance chapte1 ll on ion exchange 
will be of particular interest to plas 


tics chemists and engineers 


Dr. Louis C 
Barail Associates 


Barail 


Injection Molding’s Most 


Versatile Performer! 


Announcing the new 20 ounce Impco 


Model HA16-425 


720 Dry Cycles Per Hour 
200 Pounds Per Hour Plasticizing Capacity 


24’ Inch Stroke Hydraulic Knockout 
IMPROVED MACHINERY INC. NasHuA, NEW HAMPSHIRE 


In Canada, Sherbrooke Machineries Ltd., Sherbrooke, Quebec 
Export Distributors: Omni Products Corp., 460 Fourth Avenue, New York, New York 
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RESEARCH ENGINEER—PLASTICS EXTRUSION ENGINEER 
POSITIONS OPEN | Large Nationally known I 


New positic in Research and Develop 
\ nu s one mu oO expe} 

ent offers unusual opportunity f MIanufacturer ha pening f ) 
ineer familiar witl plasti s evaluation ie iggressive man who has full 
lec] | 


SALES ENGINEER held pelea riegetpeases 6 area + amore 


! 





tubin extrusion 
have desi n experience 


ound 


inded paint an Nash mn ‘ a ait n 
. ind or 


ortunity with be ol ipletec 


of injection molding, blow 
dvanced line of c ! ith iinimutr oO j ears wire coatin helpful 
— : . : : P Submit full resunn and 
urface coating ré ! p s | Oo ini ind cond ; 
f eventually supers research prograt his position lary. All replies confidential. B 
| . arengyg a ieee SPE JOURNAL, 65 Prospect St 
plus bonus tord. Conn 
i nfidence to Farb 
iv, Baltimore 30, Md 
PLANT MANAGER 
PERSONNEL RELATIONS BLOW MOLDING 
XTRUSION ENGIN 
E USION ENGINEERS DEPARTMENT NO. 1 Froprictary injection melds: 
CONTINENTAL OIL COMPANY iversify and set up separate hy] 
PONCA CITY, OKLAHOMA operation. Interested in ma 
full charge of 
ipable ill ph scs including 
ign, | ] by 


ersonme purchasing, quality 


operation must 


ction control Opportunit 


eat advancement. Send full resur 


WANTED o. 7060, SPE JOURNAL, 65 Pt 


Stamford, ¢ 


executive rv in eheran, Iran t 
DEVELOPMENT ENGINEERS nd man plant for different 


ppc” age / eas . - BLOW MOLDING 
eduction experience and engine: OPERATION WANTED 

moldin hs ( ivlenderin eX siol ho P ¢ Injection molder currently 

rapid a ‘ ilary and first ccommodation turing a line of proprietary 
Hered ¢t ess{ pplicant Apply interested in purchasing outright 


NRM ‘ eptional opport 


neers ub I — Ss 


ite 


Post Box 902, Teherar ran ize blow molding plant Cash avai 
Principles ind management would have 
option to remain Box No 7160 SPI 
JOURNAI 65 Prospe t St Stamftor 

Conn 


PROJECT ENGINEER 
BLOW MOLDING ENGINEER si atl ed ) 


\l " ( | nut devree desirable Product design { 


wide variety of metal fastenings, injec CLASSIFIED RATES 
( ni 1es Si j tion molde rlastic art small mechan P ” 
: : a 6 id ; ; ° { “Position Open” and Position 
xcetient opportunity for Sil et ms eradte Opportunl or I ° 
_ vidual |} el lit ) Pat ss Wanted”—Minimum charge: $7.00 
t rov vith xp au adividual hav oe creative ib Potten 
' ; P i nll as ; | ‘- 1 ) . , per word. $0.25. SPE members in good 
i \ cl ri 11S new eta 0 rat vroun aesirabdle 1 no essentl 
; t 1 of 
SPE IOURNAL. 65 Prospect Box 6160, SPE JOURNAL, 65 Prospect standing are entities to a tota yes 
es all Wha . three no-charge “Position Wanted 
advertisements during any twelve 
month period, each ad not to exceed 


PLASTICS SALES ENGINEER 50 words 


“Machinery, Equipment, Materials 





iaitiiattinn ‘tien mae tile hei a - 
— wn. we and Services”—Minimum charge: $15 


agg nd . sive sales et ‘ oO ip 00; per word: $0.50 
- a wasn ; Be ) oe ee All ads include one bold face cap 
aaceal atic Be gen ee dl w tion line. Additional caption lines at 
ar lca rar $2.00 extra per line. Boxed ads (four 
a ae Se en Pee Seyi side rules) $2.60 additional charge 
; Display ads of 1/6 page (5 inches 
depth) or more are charged at regular 
Sherman L. Tibbett advertising space rates 
Personnel Manager Last day for inserting ads is the 
l. Baker Chemical ¢ first day of the month preceding date 
Phillipsburg, N. ] of publication 





I 
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POSITIONS OPEN 





EXTRUDER SALES 
ENGINEERS 


Extn 


laboratory 
stu back 


ind Quality conti 


om 
"| 

ley 1 
agders and 


Unlimited 


| 


lling 


Re ply Box 


spect street, St 


I quipni nt 


onfidential 
" " 
salary 


lucation and 
( S Cilbert 


Molding 


Re plic S « 


Blow 
should in Pre 


potential 


nee ‘ 


Write to 


lude « xperic 
require! ents 


Sales Manager 


Ma 


lern Plasti 
’ 
LIKE VIEN 


64 | 
Clifton 


Mox 





POSITIONS WANTED 


tics firm 


IOURNAI 





SPI 


MANUFACTURER'S 
REPRESENTATIVE 


\Mlanutacturer s Representative 

the Manutactur 

eks additional li 
M 


ety 


Florida Alabama, Georgia a So 
Carolina. Box 5860. SPE JOURNAL, 65 


Prospect Street, Stamf rd, ¢ 


FIELD SALES MANAGER 


reative, | 
N record 
Available imme: 
JOURNAI 


PROVI 


know the te 
ilary 
SPI 


26060 


Street, St ivford, Con 


manacgemet 
Accustome 
1, B.S. Deg 
Prete reel iportunits 
det ible t 
reputabl concern in the N ea 
Box 5960, SPE JOURNAL, ¢ n ily 1 


iford, Conn 


} 
nN poly 
ther pl istic 


Street, Star 
injection 


1 
lering 

S¢ ilins t 
on proc CSS 
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MANUFACTURER'S AGENT 
] oF slastics urn 


rie il 


nowledge 


| ' nit 
austrial ac ts 


Phree, wishe t 
ré Ve yection 
Preter manutacturer 

Territory: Michi Rep 
SPE JOURNAL, 65 Prospect 


Sellin to u 


the Bi | to 
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I 
I 
] 
1 
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with an 
Desire 


! iter 


No 
SPI 


mold I 
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Street. Stamtor 1 Ce 
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Stamford, (¢ 
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VINYL CHEMIST 


PLASTICS ENGINEER 


PLASTICS 
ENGINEER-ADMINISTRATOR 


re sponsil le 


ry 


JOURNAI 


Cor 


DEVELOPMENT ENGINEER 
qualified 


ng management pro 


product development engineer with 
in plastics develop 


Y 


I 
i 
, 
ellent ¢ xperience 
ind production desires responsible 
company 
Co 


( ompounding 


ent 
! osition 

te Chemical 
dinator in 


with 
bac kground 
extrusion 
application development and 


production Box 4960, SPE JOURNAL 
65 Prospect St., St iumford, Conn 


progressive 
to relo i as rechnical 
RNAL, 65 


iting 


MANUFACTURING ENGINEER 
OR PRODUCT DEVELOPMENT 


with 
materials 


seven 


Chemist 
metallic 


Young Organi 
perience in 
I 

experience in 


years 


manutacturing engi 


processes ) 


rel in 


t position 
I 
responsible tor potting, encap 

ating 
thermoplastic 


ls. Also involved in 


casting ind tooling 
variety of and 


materia 


testing 


etting 

selection and vendor 
tacts. Desires a similar position in 
facturing engineering or pi duct 


ind ipplic ition Resume 
Box 5360 SPI 
Prospect Stamford 


lopme nt 
t request 


MOURNAIT 65 


( 


st 


MANAGER 


achievement in 


ol 


rein 


dministration 


fiberglass 


qu ility 


levelop 
highly 
oe 9 
crowth 
situation providing $18,000 
Box 6260. SPE TOURNAIT 
Conn 


sponsibility in 
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et, Stamford 
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FOR SALE 


Moulding 
1A-8 Serial No 


Ml i¢ hin 


16% 
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Park Hotels, Washington, D.¢ 
by the Baltimore-Washington 
Ce neral ( hairman Dr 
National Bureau of Standards 
ton, D. ¢ 


January 
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Section 
Gordon Kline 
W ashing 


Conterence 


1960 RETECS 


September 8 and 9—New Horizons in 
Vinyls and Plastics in the Shoe Industry, 
New Section, Statler 
Hotel, Boston, Mass, Co-Chair 
Program, Robert Abeles, c/o Elf 
orp Main St Valley 
Mass 


Eastern England 
Hilton 
man 

Cherry 


reester 


September 22—Plastics in Business Ma- 
chines, Binghamton Section, Sheraton 
Inn, Binghamton, N. Y. Chairman; John 
E. Gwyn, c/o Consolidated Plastics, 498 
Conklin Ave., Binghamton, N. Y. 


October 5—Plastics in Corrosion, Golden 
Gate Section. Chairman: J. W. Richard 
son, < Rohm & Haas Co., 600 Cal 
ifornia St., San Francisco 8, Calif 
November 7—Automation in Injection 
and Compression Molding, Ontario Se: 
tion; lox King Edward Sheraton 
Hotel Chairman: J]. M. Lees 
c/o Canadian General Electric Co., 755 
North Ontario 
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Toronto 
Division St Cobourg 
Can id i 


November 
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18—Blow Molding, Newark 
Essex House Newark N J 

Robert Hoehn, Mack Moldin 
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Another new development using 
B.EGoodrich © 
Lim Me 
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s oe - 
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nachine of rigid Geon was developed by Industri 


tronic Components, Corning Glass Works, Brad 


B.F.Goodri 


h Chemical Company sup; 


e m t C al raw materials 


Fabricators, Inc., Norwood, Massachusetts. 


ania, to produce Fotoform and FOTOCERAM® products 


Machine of rigid Geon produces 
low cost precision etching on giass 


**Chemical machining”’ is the accurate 
term for the high precision etching 
on glass done by this new machine. 
Square-cornered, submicroscopic 
holes can be produced with small 
tolerances and close center-to-center 
distances. Or a precise pattern can 
be created in glass, whether it in- 
volves holes, cut-outs, or channels. 
Screens with mesh as fine as 560,000 
holes per square inch have been 
produced 

The machine is made of shapes, 


sheets and rods made of Geon rigid 


B.EGoodrich 


GEON vinyls = 


vinyl. Geon is unaffected by the 
acids that do the etching job. It 
provides the durability and impact 
ibrication. And 


it is as easy to handle as any material 


strength needed for f 


used for manufacturing 

Here’s another example of the way 
Geon viny! can open new markets or 
improve old applications. For more 


facts, write Department G\M.-4 


B.F. Goodrich Chemical Company, 
3135 Euclid Avenue 
Ohio. Cable address 


In Canada: Kitchener, Ontario, 


Cleveland 15, 


Goodchemco. 


HYCAR rubber and latex « 


~@ @¢ e000 


B.F.Goodrich Chemical Company 


a division of The B.F.Goodrich Company 


GOOD-RITE chemicals and plasticizers 
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AG 
vmagination 
1s 
yours... 
the 
quality 
molding 
compound 
1s 
Gering! 





You give your product Form and Function! 
Quality is assuréd by teaming up with 
competitively priced Gering Thermopiastics. 
They perform as you specify—exact in color, 
flow and physical properties. Whatever 

your needs (including flame-retardanf 
formulations), Gering offers a complete 
range of superior plastic compounds— 

for extrusion and injection molding! 

Write today for the cost-saving facts. 


Polyethylene + Polypropylene + Vinyl - 
Polystyrene + Styrene Copolymers + Acetate + Nylon + Acrylic « Butyrate 


Cable Address: GERING TWX Cranford, N.J. 137 








Molding Compounds 


GERING ‘PLASTICS division of STUDEBAKER-PACKARD CORP 
Kenilworth, W. J. 


Sales Offices: 5143 Diversey Ave., Chicago 3°. |!!, * 1115 Larchwood Rd. Mansfield, Ohio * 216 Wild Ave., Cuyahoga Falls, Ohio * 103 Holden St., Holden, Mess 
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